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IPIBIBI9A(0Ifi< 



THE following pages are dedicated to the 
. service of those Admirers of Fossils who have not 
yet entered into a strict examination of the dis- 
tinctive characters of these interesting substances. 

Ar attempt is made^ in this slight but compre- 
hensive sketch, to . show the difference of forms and 
stmctnre in the numerous organi&ed beings with 
which the earth was peopled before the creation of 
man ; to mark the several circumstances in which 
they agreed with, or differed from, the inhabitants 
of the present world ; and to point oat, frt>m the 
strata in which they exist, the order in which they 
probably were formed. The limits of this pnb- 
lication will not always allow a full statement of 
those minute distinctions which are the objects of 
research of the more advanced enquirer ; but suffi- 
cient, it is hoped, will be introduced to enable the 
student to detect the more decided and more im- 
portant characters of these substances, and to place 
them under their appropriate genera. 

It may, it is hoped, thus become a useful vade- 
mecum for the intelligent traveller who may not yet 



Yl PREFACE. 

have attended, to these enqujiries. At present, dis- 
appointment freqtieMty oceori, from the too limited 
accounts of the fossil remains which offer themselves 
for examination in different parts of the world : the 
obiervef is^ fctheup^ ^atifi^ed; §6r insta&ce^ with 
stating ^afi the itR^ft w>ere found to contain the re- 
Tt^xki^itjf nhelhf tmA that th^se remains were chiefly 
of bi^ir^ <^ of vmivaived, trhefi^ by a little farther 
investigation of even the fragments of (hese fossils, 
aided by reference t6>it iMnnal of thii^ kind, their 
g^ii^er^ iiiigbf; have ^ea ascertained, and atich marks 
Mted, atf/ by Mbis^tient ebffipaidtoii with the more 
^tftitsdt and ekbctt^me lafxinrs <£ Lamarck, Sowerby^ 
&ei/ Wlytild aAteit of tlieir speciei^ being ascartained, 
sknd ^ Htttportant infwmation being yielded jon 
p(^m whicllf/ at pt^efit^ are the stibjects of eon^ 

The dMdi^t, already delighl^ witt* the contem- 
platioi^ of stiirrotiiiding creation^, will be hereby led 
hito^ aAdAi^f* field of ^ybservatron, where he will per- 
ceive decided traces of the vast changes which this 
pki^et M^ sustained ; and Will see the remains of 
thttse beittgs with tvhich it Was inhabited previous 
to the creation ^f tnttn. CircnmstattCes will be ob- 
served, apparently contradictory to the Mosaic ac- 
cbnUt, bAt Wbfcb, it is presumed, serve to establish 
ft As the tevettled hiWo^y of creation. 



PREFACE. Vll 

The discordance appears to be removed by the 
assumption of indefinite periods for the six days of 
creation : an interpretation adopted by many learned 
and pious men, and which derives confirmation from 
innumerable circumstances agreeing witli the import- 
ant fact of certain fossils being found to be peculiar 
to particular strata; and especially from the remains 
of widely difiering races of toimsJs being found in 
such situations as evince that their creatiQil mu9t 
have taken place at v^ distant periods. 

For the seve^r^^l imperfi^ctions in thfe work, which 
may have ei»eaped the suthor'B attention, he craves 
indulgence ; hoping that they will not be found of 
such importance as to fendi^r th^ wislb tpo preaump- 
tubus of having it considered aj» a'ttm^ie ^Qbsidiary 
to that scientific and most valus^bly conq)rehensive 
work, " Outlines of the Geohgy of England and 
fFcUe^y'' by the Rev. W. P. Cci^yj»£4>JBi$ wid 
W* Phii^lips, 



LONDON, 

Jtf/^ 1822. 



ERRATA. 



Page 89 line 5, fw ^* combustible'' read ** inceinbnstible." 
lly 3, Jhr ** disposed^ read *< arranged* 

57y 36ffw ** pappiUosom'^ read ** papillosnui.*' 
64f five lines from the bottoms/or *' resepores" read ** retepores." 
7I9 last line^/or ** formation'^ read ** foimations.*' 
77 f line S5y for cdndnding sentenee, read ** tortnoos valfies which 

held the polypes, and thps separated them.*' 
79, ^4|/or << Exptanarise" read <* Explanaria." 

101, S, dele '* ic." 

147, last Ime, huert ^ /' t^ <« smooth.'' 

170, fine IS, deU » considerable.^' 

f 97, six Imes from the bottom,/«r << similiarity^ read ^ aiuibirity." 

SOf , line 14, far ^ and^ read <* or." 

303, 16,d0le<'in.*' 

303, «8,/or»as''rMd^than.'' 



The reader is requested to observe also, that ib^ figure intended to illostrate 
AheeUtee incrtcslafu, pafe 66, and for wWeh a reference b given 
to PL II f fig. 5, will be found at PL X,Jiir. 11; and that it 
having bmn thought necessary to give an Uluetraiiffe figure of 
Tabipara anastomeeatu^jpige 71, it is introduced PL IX, fig, 10. 
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VA'ry OTOLOGY IS the science which enquires into the 
nature^ origin^ and fonnation of those bodies which 
possess the figures^ markings, or structure of vegetables 
or animals, whilst tibeir substance eyinces thek having 
been preserved through many ages^ by certain changes 
eiFected in subaqueous or siibterranean situations*. 

The substances of which these bodies are formed 
being generally of a mineral nature, the teim FOSStLS 
is ajpplied to them, as declaratory of fhieir having been 
ilMjf from subterranean situations. They have also been 
termed adventiti(ms, extraneous, or secondary fossils, 
to distinguish them from those fossils or original mine- 
ral 'substances which are found in their native state 
and dtoations. But as the term fossil, alone, declares 
these bodies, bep^ring .the obvious and charactenstic 
miaiksof vegetable or animal organization, to have 'been 

• The term Oryctology is liable to tbe objection of not being sufficiently 
eonfinedy it ittclii£ng, in&et, erery snbstanoe dug oat of the earth; the 
t^m..Pof»i]y'also, is exposed to the same objection: in excuse for their 
Wfijplpym^tf it XPiilt be ^qbserv^, that this language was formed, and these 
^rms irefe adoj^ted and had received the stamp ^f authority from osage^ 
whilst utter ienorance preYailed respecting the nature of the sabstanees to 
whid^' they "were applied* ^itbert then| the best of these terms most be 
admitted, a new vocabulary be ibrmed, or perpetual periphrasis be had 
iSieoarse to: the first has been preferred. 

B 
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obtained tffi}^ the mineral kingdom, the employment of 
any of these epithets appears to be unnecessary. 

By whatever mode organic remains, in subterranean 
or sublgiqiieous situations, may be preserved from reso- 
Iutioa\ ef their substance for a considerable time, it is 
obVi6us that they must be liable to be impregnated 
.\rith whatever matters may be held in solution in the 
^ fluids with which they may be thus imbued. From this 
• •.4purce mineral matters may be deposited, by iw^rowis- 
y'/jfion, into the original interstices and cavities of the 
^ ' *' organic body ; or may, by substitution, fill the spaces 
' ' which have J>een produced by the partial removal^ 
of the original organic suWance; or lastly, may, by 
impregnation and consolidation of the chemically al- 
tered organic matter itself, produce the several earthy 
or metallic fossils. 

The earthy substances which enter into the composi- 
tion of, fossils, or, as in these cases they may be termed 
petrifactions, are chiefly of the calcareous, siliceous, and 
argillaceous kinds, in diflferent states^ and in various 
mixtures. The most common of the calcareous genus 
are the several species and varieties of carbonates ; 
limestone, marble, stinkstone, chalk, spar, oolite, &c. 
Fluate of lime sometimes occurs as the matrix, and, 
very rarely, it forms the substance of fossils. Sulphate 
of lime, though sometimes found crystallised in their 
cavities, has not been mentioned as forming the sub- 
stance of fossils. Sulphate of barytes, or baroselenite, 
is said sometimes to form the substance of fossils, but 
the instances are very rare. Silex enters, indifferent 
con^binations, into the composition of fossils: quartz, 
chert, agate, calc^dony, jasper, flint, pitchstone, and 
semiopal, have all been found forming their substance 
or constituting the masses, in . which they have been 
contained. Alumine frequently also enters into the 
composition of fossils, as well as of their containing 



matrices ; clay frequently fills their cavities, and forms 
the beds in which they are found. Bituminous shale, 
slate, and argillaceous iron stone, often contsdn fossils. 
Fullers'-earth has sometimes, though rarely, been found 
to contain some particular fossils. The nuclei of fos- 
sil shells have been formed of hornblende, and, both 
vegetable and animal fossils have been found in sub- 
stances designated as basalt, wackc, and trap. 

The metals which most commonly contribute to the 
formation of fossils are iron and copper, rarely lead or 
zinc, and still more rarely silver; they generally exist 
in the form of carbonates or of sulphurets. The car- 
bonates as well as the sulphurets of iron are chiefly 
found in vegetable remains. Ligneous fossils of this 
species present a very curious fact : although the tex- 
ture of the wood appears to be nearly unaltered, its 
substance has been so intersected by the crystallizations, 
that on decomposition it is resolved into an impalpable 
efflorescence. The specimens of wood which have 
been mineralized by copper sometimes possess a con- 
siderable degree of beauty, from the brilliant colours of 
the malachite which enters into their composition. The 
sulphuret of lead, galena, has been found in fossil 
wood; and blende, the . sulphuret of zinc, has been 
found, with quartz crystals, investing fossil shells. Sil- 
ver is said to exist in a fossil somewhat resembling 
the ears of corn, found in the mines of Frankenberg, 
in Hesse. 

Casts or nuclei of organic remains are formed by 
different mineral substances filling their cavities, and 
flius taking the impressions of their internal forms and 
markings. Impressions of the external surface are 
formed by investment by the surrounding matrix and 
by its subsequent induration. After this is accom- 
plished, and the original substance removed, a cavity 
or mould is left in the matrix corresponding in its figurq 



\ 



and inarkiiigs with ^e rempyed substance. Any mine- 
ral matter being introduced into this mouldy acquires^ 
as it hardens, a renewal or redintegration^ of the ex- 
ternal form of the original substance. This cast is 
sometimes h611ow> having been formed by ciystalliza"- 
tions which have only invested the inner surface^ but 
have not been sufficient to fill the cavity. 

The casts or nuclei of shells/ fruits, reedsy &c. re- 
quire to be examined to ascertain whether (he ^bstance 
of the fossil is similar or not to that of the matrix in 
which it is found. If it is similar, the cast may be con^ 
sidered as having been simultaneous in its formation 
with the bed in which it exists : if not; its substance 
inay have b^en 3rielded by percolation and subsequent 
crystallization in the mould ; or it may have been formed 
in some fonner bed, on the breaking up of which it may 
tiave been depdsited among the materials of the suc- 
ceeding rock in which it is now found. 



Vegetable dr aninial sul)siarices depiived of lite, and 
ex|)dsed to the action of the air, in com&inaiion witfi 
moisture, are rapidly decomposed ; the softer and mor^ 
vblaiile of iKeir consHtueht pirinciples are dispersed titi' 
der new ^r^s, kndtliefr iioie solid p^, ^ucfi as wtitid 
and bbiie^ are soAietimes left cohering and di^pi^jnbSg 
the form of Ifie original ^eleton. When in mis sta£e, 
dfepiitfed of those principles which conduce to che- 
mical changes, these substances become capable 6t 
cdnfiniiing unaltered in their fohris, in different si- 
tuations, for comparatively very long pSiibds. fiiit 
cither vegetable of aiiimkl substances, wH'eii placed. 
Under the influence of moisture, iii siiuiti6ns exbliidiUg 
&e access of aimbspheric aif; lindSr^o certain peSfi- 



liai* chemical changes. 



Tigetable FoMls. . 

Whbk vegetable matter is accoxnulated in so large a 
qaantity that the compactness of the mass may in a 
(^eat degree exclude the* atmospheric air from the vai- 
teraal parts of the mass> a considerable' and peculiar 
jchange is effected: the vegetable matter soon loses 
its green- and acqoires a- brownish colour ; its flavour 
and odour are changed, and heat is produced, terminat- 
ing, unless air is freely admitted,, in combustion. The 
vegetable matter, thus changed inta Hay, acquires, 
among its other new propertiesy that of powerfiiUy 
resisting any further change- upon exposure to the 
a^Qsphere. 

: But should vegetable matter be thus accumulated 
in a situation in which moisture has almost constant 
access to it> a very different result ensues. Another 
process takes place, by which the vegetable matter, as 
tbe process goes on, loses its original forms, and be- 
comes a soft magma, of a dark colour and peculiar 
appearance ; no traces of its former mode of existence 
being discoverable^ except in the accidental presence 
of such vegetable matter as shall not have imdergone 
a complete conversion. When dried, it forms a readily 
combustible substance, of a reddish brown colour, 
readily absorbing and tenaciously retaining water, and 
yielding^ whilst burnings a strong bituminous odour. 
This is the substance termed peat, immense accumu* 
latiims of which are formed in various parts, favour- 
able to tike collection of water and the growth of the 
qfhagnum pabistre^ a plant, by the conversion of which 
the supply of this substance is chiefly supported* In 
the, peat-bogs or mosses, as the iiatural magazines of 
this substance are called, trunks of trees are often 
found imbedded, a«l partaking of the natqre of the 



surrounding bituminous mass. This change is effected 
in different degrees : the deeper vx the mass, and conse- 
quently the longer exposed to the process of bitumini- 
zation, the more perfect is the conversion. Some 
pieces are found to have nearly lost their ligneous ap- 
pearance, their respective lines and markings having 
been molten down in different degrees - during iheir bi- 
tuminization ; whilst otbers> in which the nature of the 
substance is also entirely altered, are found still to 
retain almost all th6ir characteristic markings. This 
substance has long been known by the designation of 
bituminous viood. 

"Wood of a very difiJBrent character, called Mois Fir, 
is also frequently found in the peat mosses or bogs. 
It much resembles, in its colour and general external 
appearance, ordinaty decayed fir-wood ; but on exami- 
nation it appears that the fibre of the wood is strongly 
imbued with resin, and that all its interstices are filled 
with resinoiis matter! It is so highly inflammable, as 
to be employed, by the poor of the districts in which 
it is found, not only as fuel, but as torches. 

As the real nature of this substance is not perhaps 
known, it would be very desirable that further enquiries 
might be made respecting it; it might then be deter- 
mined whether the opinion which is here offered be 
correct or not. From its retaining the colour and 
appearance of decayed wood, it is conjectured to be 
wood whiqh, by exposure to the atmosphere, had sus- 
tained the abstraction of all its constituent parts, ex- 
cept the resin and ligneous fibre impregnated therewith ; 
and from its having been thus rendered almost an 
entirely resinous mass, it has not been affected by 
the bituminizating process. 

Subterranean collections of bituminized wood and 
other vegetable matter are found at various depths 
in different parts of the world. The substance tiius 



found is generally a compact, Ught> glossy, combusti- 
ble- substance; o£a daxk brown colour, and frequently 
almost black; splitting longitudinally into plates of 
Tarious thicknesses, breaking transversely with an im- 
perfect conchoidal fracture, with a shining resinous 
lustre, and sometimes yielding the appesurance of the 
markings of wood. This is the suturbrand of Iceland, 
the Bovey coal of this country, and the common brown 
coal of Thomson. ' 

The fossil wood, now described, may be said to pass 
intoje^, which is found, especially in the neighbour- 
hood of Whitby, in Yorkshire, in a state very nearly 
approximating to that of bovey coied. It exists in 
plates, generally from half ^ an inch to about an inch in 
thickness, between which a film of carbonate of lime, 
with pyrites, is disposed : excepting that it more fre- 
quently shows marks of li^eous texture, its characters 
may be said to be those of jet ; its colour, velvet black ; 
internal lustre, shining, resinous ; ' fracture perfect, 
large, conchoidal ; fragments, sharp edged, soft, ra* 
ther brittle ; easily frangible ; very Mght. Jet is found 
in other situations, in a different form ; resembling, in 
its shape, and the markings .of its surface, parts of the 
br€tnches or trunks of tree», but barely possessing, in- 
ternally, any marks of veg^etable origin ; a circumstance 
easily accounted for, if its previous softening be ad- 
mitted. 

Ctrnnell Coal, of which some of the finest specimens 
are found in Lancashire, differs from- jet chiefly, per- 
haps, in its .holding a greater portion of iearth in inti- 
mate, mixture with it. It never manifests internally any 
traces Of vegetable structure, but sometimes bears on its 
surface evident marks of impressions formed on it 
whilst in a soft state. 

Common Coal is composed of a similar bituminous 
matter, divided by films of calcareous spar mingled 



vtith tp|crite$i, inter^iectiiig jsach other neariy at onght 
Wgl00: itsfmctiiie:iB tfausirendfliediimaU'^ and 

oaennai^andilB fmpiieiitsaposily.cabicpl or trapezoidal. 
By this^divisicm .a]iiLmic]yQ«{nw ^of ^ inflammable bi- 
tDBuaous ;|natt6r inroombiistible septa^'tlie:acceii8ioQ 
and xombttstioii ^ofitfai^ substance are > rendered jnocs 
9law; >andvbetter adapted to. the purposes for vvdilohatis 
destined. Traces of vegetable^ structure are v^ry nrely 
discoverable in coal, except in the impressions of 
eaetosesjand ef yario^dorsiftrottsan4£N[Hx;ulent plajits. 

Jflif^flrtiality here/requms that^the opinion <6f Pro^ 
IjQflsar jrQ.meson^<m*this subjeEet-iAould be^noticed. Vha 
Btolessor, ^speaking of the coal fouhdin the neighbofor^ 
hood. of ^Edinbuiigh, 43ays, '^ the .coal, .which is black 
^^mlj (MDCoiSiiii beds, seldom ouore than a few. inches hi 
tbiekness, and > is generally contained in the^bitujninous 
ahiile.or>s]alie«clay^ rarttly^in tibe sandstone. By th0 
gradsoally increasing mixture «f clayey matter,^ it parses 
jntoi bituminous shale. H^OLt acoompanymg-bitummous 
shale j and ,sla|e> clay ooatain impressions of ferns, a 
&ctjwMch has been adduced in support of the opinion 
adUoh 1 maintains '4he vegetable origin of black coal. 
S¥^e ar eJDcUi?^ to call in qnestion-the supposed vege- 
table».4niginaf this 'kind of coal, and are rather dis» 
posed tQ consider it as an orij^al ch^ouical^ fonnaticm \ 
and ihat^the occurr^M^oof vegetable^ impressions in the 
adjacent rocks no more proves its vegetable origin, than 
the «JEi8tenGet4^f fossil quadrupeds in t the gypsum of 
fiaris jMCOves . that^ rock to have been formed from ^e 
debris o£ animals, of the class mammalia ^/' 

4T0 ifheae .opinions^ it appears to-be suflGicient to 4>p* 
pose the .following deductions of* Dr. Jtf acculloch, from 
hisi experiments on ^ertfiih products obtained from^die 
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distillation ot wood^ &c. The Doctor cotisid^rs him- 
self as authorised to state^ that^ *' Exiimining the al- 
teration produced by water on common turf, or sub- 
merged wood, we have all the evidence of demonstra- 
tion that its action is sufficient to convert them into 
substances capable of yidiDtig bitumen on distillation. 
That the same action having operated through a longer 
period has produced the change in the brown coal of 
Bovey is rendered extremely probable by the geognostic 
relations of that coal. From this to the hardei' lignites, 
suturbrand and jet, the transition Is so gradual, that 
there seems no reason to limit the power of waiter to 
produce the effect of bituminization in all these varieties; 
nor is there aught in this change so dissonant from 
other chemical actions, as to make us hesitate iH ado]^-^ 
ing this cause." Satisfied that jet, the bituminous lig^ 
tiite which approaches the nearest to coal in its cheM*' . 
cal characters, id the result of the action of water cm 
vegetable matter, Dr^ Macculloch: was induced Co try 
if this substance could, by heat under pressure, be con- 
verted into coal : the result of his experiment was, Ulat 
the produce exhibited the true characters of coal, hav- 
ing not merely the colour and inflammability, but the 
fracture of coal and its odour on burning *. These ex- 
periments and observations, taken with thode of Mr. 
Hatchett, appear to be sufficient to set the question, as 
to the vegetable origin of coal, at rest. 

The vegetable origin of naphtha, petroleum, and 
asphaltum, is not yet positively ascertained. Amber, 
from its being found generally in beds of fossil wood ; 
the bliie clay resin found at Highgate and at Sheppey 
among the pjrritified wood; and the retinasphaltum of 
Mr. Hatchett, discovered among the Bovey coal, may 
either owe their origin to the changes effected in vege- 

* IVanmetioDs of the Geological Society, toI. I^ p. f. 

C 
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table matter during its subterraneous deposition, or 
may be vegetable resins, the original product of the 
trees which they accompany, and which, from their 
resinous nature, may have resisted the bituminizating 
, process. 

The argillaceous ironstone nodules which accompany 
coal, contain, with the remains of many other unknown 
vegetables, parts of various cryptogamous plants, the 
recent analogues of a very few of which have been said 
to be found in some of the tropical regions. On 
these nodules being broken, the preserved remains are 
generally discovered on each of the broken sides of the 
nodule ; not, as might be expected, displaying different 
sides of the vegetable, but the same side of the leaf, 
for instance, on each broken surface ; in one, in alto — 
in the other, in basso relievo. The explanation of this 
curious circumstance, which long puzzled the orycto- 
logistic, is found in the vegetable matter, during its 
passing through the bituminous change, having become 
softened, and having filled its own mould with its 
melted and softened substance; the nodule, on being 
broken, showing on one side the surface of the adhe- 
rent bituminous cast, and, on the other, the correspond- 
ing mould. 

In (he argillaceous and bituminous slate forming the 
floors and roofs of coal mines are vast collections of 
the black bituminized remains of gramina, junci, cryp- 
togami, and of numerous other plants, agreeing in their 
general characters with those of succulent plants, but 
differing from the recent ones known in Europe by their 
vast magnitude, and by the richness of the ornamental 
markings which appear on their trunks. 

Description cannot succeed in an attempt to give an 
idea of the bea^uty and varieties of the figures which are 
displayed on the surface of many of those fossils, and 
which have heen supposed to owe their markings to the 
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bark of different trei^s of supposed antediluvian existence* 
Some are ornamented by regularly disposed straight 
plain ribs^ dtqMid longitudinally or transversely over iVtt^ 
their whole surface ; some by the decussation of nearly 
straight lines obliquely disposed; and many, by the 
alternate contact and receding of gently waving lines, 
forming areas regularly, but most singularly varying 
in their forms, and having in their centres tubercles 
and depressions from which spines, or setae, have 
in all probability proceeded. In others, lines ob- 
liquely disposed intersect each other at angles, va- 
rying in their acuteness in different specimens* in, it 
would seem, an almost endless variety; forming sur- 
faces apparently covered with squamse disposed in 
an imbricated manner, and' frequently in quincunx 
order. 

Among the fossils of this description, the one which 
claims our first attention, is, I. Phytolithus verrucosus 
of Martin; Petrificata Derbienfia, PL -11, 12, 13, and 
13^; Organic Remains, vol. i, PL III, fig. 1; and on a 
very small scale, PL l^figi 1 and 2 of the present work. 
This fossil appears to have foiled every one who has 
attempted to explain its original nature and mode of 
existence. It is, according to Mr. Martin's correct 
account, a subscylindrical, subramose, tuberculated 
trunk, PL I, fig. 1, with suppressed tubercles in quin- 
cunx order, (a) having linear lanceolated leaves ho- 
rizontally disposed, ^9. 2 (h). In some parts of it is a 
deep longitudinal sulcus, ^{9. 1 (cj, beneath which is a 
rough imbricated body of a slender cylindrical form, 
fig.2{d). This, Mr. Martin observes, after a certain 
distance, appears to strike out laterally, and form a 
branch ; the trunk is then continued for some length, 
without the furrow or the imbricated body ; after which 
it again appears, and another branch is put out in 
another direction. 
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Varioiis opmioDs have hQ&a^ QDte?taiiied respactiog 
this interesting fossil^ so nnHke any of the vegetable aub- 
stances of the present day, by Da Costa, Woodward, 
Whiteharst, and others. The author of these pages had 
eonjectored that it belonged to some body resembling 
the strobilus or cone of some vegetable, while the inge- 
nious Mr. Martin describes it as above. The examina- 
tion of this fossil has been since very assiduously pro- 
secuted by the Rev. Henry Steinhauer (Transact, of 
the American Philosophical Society, New Series, 
Vol. I}. This gentleman is satisfied that ''those bodies 
which were supposed by Mr. Martin to be leaves pro- 
ceeding from the trunk, were cylindrical fibres which 
shot out from the trunk of this vegetable, whilst grow- 
ing in a horizontal position : he supposes this fossil to 
have been a cylindrical root or trunk growing in tbis 
direction, in the soft mud at the bottom of fresh water 
lakes or seas, without branches, but seuding out fibres 
from all sides: that it was furnished in the centre 
with a pith of a structure different from the surround- 
ing wood or cellular substance, more dense and dis^ 
tinct at the older end of the plant, and more similar to 
the external substance towards the termination whicti^ 
continued to shoot/' ^^ 

These points, being assumed, Mr. Steinhauer saiys, 
'^th^ mamier in which tiie reliquia were formed, is 
easily «3^plained. Aiinual decay, or an accumula*^ 
turn of incumbes^ mud, having deprived the trunk of 
the veg^ative principle, the clay would be condensed 
by superior pressure arouud the dead plants so as to 
form a species of matrix : if this took place so rapidly, 
that the mould had obtained a oonsiderable degree of 
consistency before the texture: of the vegetable was 
idestroyed by putrefaction, the reliquium was cylindri- 
cal ; if, on the contrary, the new formed stratum con- 
tinued to subside, while the decomposition was goiiB^ 
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0B, it became flattened^ and the inferior part might 
even be raised op towards Ihe yielding substance in 
the inside, so as to produce tike groove, or creesh, as 
Woodward calls it, on the under side, in ttie same 
manner as tiie floor in ' coal->works i^ apt to rise where 
the measures are soft and the roofs and sides have 
been secured. While the principal mass of the plant 
was reduced to a soft state, and gradually carried 
away or assimilated with mineral in filtrated matter, 
ttie central pith being unsupported would sink towards 
the underside, and this the more sensibly where its 
texture was most distinct ; whilst its anterior extre- 
mity would 'go into putrefaction with, and be Ic^t in 
tibe most tender part of the plant. The mineral matter 
introduced would now form an envelope round the 
pith, when this resisted decbmposition for a suflicient 
length of time ; and when it was ultimately removed, 
if tike surrounding mass was still sufficiently pervious, 
would be also filled witti argillaceous matter, or, if it 
was too much indurated, be left empty, which is the 
case occasionally." 

But the ingenious author of these observations has 
omitted to notice the imbricated or reticulated surface 
of the central substance which has been already noticed, 
and which, it is presumed, will furnish us with some 
of the required information ; since these configura- 
tions doubtlessly depended on the attachment of some 
parts of the vegetable, and probably were the bases 
on which were placed those delicately formed tubular 
processes, which, in the representation of another fossil, 
from Organic Remains^ Vol. I, PL IX, fig. 1, an as- 
sumed fossil strobilus or cone (PL I, fig, 3, a), are seen 
to pass Stam the internal substance to tike sur&tce oStike 
"Timetable body. From all the information that has been 
obtained, it appears that this fossil, Phgt. verrucosus,^* 
wat a pbiBt of the snecdent tribe, djfieriag ftom ve- 
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getables of the present world, by its containing a morje 
solid part within its succulent substance, from which 
proceeded a delicate organization by which a commu- 
nication was preserved with the external surface. It 
also appears that the species of this genus, distin- 
guished by their characteristic markings, may have 
been numerous : that the different .situations in which 
the internal part is found in different fossils are attri- 
butable to the resolution of the tenderly organized in- 
termediate part connecting the included substance with 
the surface, and to the other accidents dependent on 
partial and irregular decomposition, pressure and dis-. 
tortion, occurring during its passage from the vege* 
table to the mineral kingdom, and very probably in 
the manner in which it is represented by Mr. Stein- 
hauer. 

II. Sulciculmis and Striaticulmis of I/aid, PL V, 
184, 6 ; Scheuchzer, PL IV, 1. ; Volkmanni Sites. Sub- 
ter. VII, 7; VIII, 6 ; Martin, 8, 25, 26 ; Organic Re- 
mains, I, PL m, 3, with a, reeded, jointed trunk, 
is said to resemble the young shoots of the Surinam 
bamboo. 

III. PhytoUthtis Cancellatus. Volkman. Sites. Subt, 
VIII, 10, 11, 12, 13; Martin; 13, 50; Organic Re- 
mains. Vol. I, PL I, 6, II, 4. Mr. Steinhauer has 
taken considerable pains to detect and explain the dif- 
ferent appearances under which the fossil remains of 
this plant are seen. He has ascertained that there are 
three distinct kinds of configurations proceeding from 
it, originating in the epidermis, the . bark, and that 
which may be considered as holding the situation of 
the wood of the plant. The first, the epidermal, is 
formed of rhombs, divided by lines forming a network 
in a manner difficult to express, by drawing or de- 

^ scription, which leaves the rhombs still approximate. 
The impression of this part is represented PL I, fig* 4. 
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In the second, the cortical, the lines between the rhombs 
are of more breadth, the ridge is broader and less 
defined, and forms with the contracted superior eleva- 
tion a protuberance, and the central part assumes the 
figure of a squamula. PL I, fig. 5, represents the ma- 
trix or cast of this part. The third, the ligneous, con- 
figuration differs extremely from the two former, and 
only close observation determines that it originates 
from the same plant. The cancellated appearance is 
here entirely lost ; the surface is slightly striated with 
a scarcely perceptible rising under the central ridge, 
and a minute but distinct raised dot in the place of the 
depression in the epidermis. It has all the appearance 
of a peeled plant, which had been furnished with small 
branches or spines in quincuncial order (PL I, Jig. 6). 
FroD(i the various modifications of these forms, the 
different aspects of this protean fossil, Mr. Steinhauer 
thinks^ may be explained. 

IV. Phytolithus parmatvs. This fossil is figured by 
Scheuchzer, Herbar. Diluv. p. 119: it is distinguishable 
by a singular organization observable on its surface ; 
a series of circular or oval scutellae, or shields, are 
placed close to each other in a right line across the 
surface. There are three distinct appearances; two of 
these, the epidermal and ligneous, somewhat resemble 
each other, but the latter is seldom met with. ** In the 
epidermal," Mr. Steinhauer observes, " the parmae are 
surrounded by a raised margin, the included disk swells 
towards the central umbo or boss in curiously disposed 
rugse, and the boss is generally more or less excavated 
in the centre. These configurations on the surface of 
the shields vary in almost every specimen ; yet so that 
it is not difficult to trace their analogy and the identity 
of their different marks. The raised margin is constant, 
and there is always a tendency of the other lines and 
protuberances towards the centre ; not in the direction 
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of the radii^ but 1^ a manner slightly resembling the 
figures on the M&k of an engine-tamed ^vatch^ pro^ 
duced by describing several circles whose centres are 
situate in the circumference of another circle round the 
middle of the plate. 

V. Phytolithus imbricatus, Organic Remains^ PL I, 
fig, 6. This is the fossil figured by Mr. Martin, 
PL III, fig. 4, and to which Mr. Steinhauer has 
given the name of Phytolithus Martini. The trunk is 
round and tapering, sometimes branched, leafy, covered 
with scales. Leaves crowded, seemingly one from each 
scale ; subulate, marked with a strong rib : scales 
rhomboidal, sharp pointed, slightly carinated or keeled, 
close, imbricate, covering each other in such a manner 
that the whole surface of the stem appears regularly 
divided into rhombs. 

VI. Phytolithus transversus of Steinhauer appears to 
be the fossil already referred to, page 13, and figured 
f'PL I, fig. 3, a), in illustration of Phytolithus verru- 
cosus. 

VII. Phytolithus notatus and Dawsoni of Steinhauer 
appe^J's to belong to the same vegetable. Perhaps 
the former, Phyt. notatus, bearing longitudinal series 
of cicatrices of a rounded pentagonal form, with a 
central marking, and the series separated by very dis- 
tinct sulci, bears the marks of the epidermal character, 
whilst the latter shews the marking of the ligneous part. 

VIII. Phytolithus tesselatus. Surface tesselated with 
rhomboidal plates, formed by the transverse separations 
of longitudinal costse ; or of longitudinal sulci, if in the 
impressions of the matrix. 

Although much is still left for investigation respect- 
ing these fossils, there is very little doubt that the in- 
genious observations of Mr. Steinhauer may lead the 
industrious enquirer to making still more definite and 
important distinctions^ These observations are interest- 



ixlgr tiOt 6iity is yielding collateral ctidence of the ve- 
getable origin of cdal> but as leading to a probable con- 
jecture of the particnlar plants which have been the 
chief source^ from which the vast stores of that be- 
neficent proyision for man has been derived. These 
remains^ in common with all others fbund in slate^ are 
almost always in a -flattened state^ from which some 
deception has arisen with respect to their original 
fotms. Bat the examination of the vegetable fossils 
contained in the accompanying beds of limestone and 
sandstone^ where compression has not taken place, 
yields the important information that these vast sub- 
stances which have been here found imbedded, and 
which have been hitherto considered as fossil trees, ate 
the remains of similar vegetables with those found in 
the beds of slate, but here existing in their original 
forms, and agreeing in their size with those succulent 
plants which are now known to be growing within the 
tropics. 

Many accounts have been given of the trunks of 
trees, whose cortical markings were entirely unknown,, 
having been found in the sandstones of Staffordshire, 
Derbyshire, Lancashire, and, indeed, in all those parts 
in which the coal formations have been explored. 
Having been favoured with the opportunity of ex- 
lunining several sfiecimens of this nature, through 
the kindness of Thomas Botfield, Esq. of Bewdley in 
Worcestershire, I am enabled to say, that these are not 
generally the remains of trees, but of succulent plcuits, 
tiitf firm cortical parts of which having been converted 
by the bituihiMzating process into jet, have formed, that 
jBtni tube Svhidh is oftcin found, in these instances, filled 
, with sandstone, agreeing with that of the general ma- 
trix, and possessing the space left by the waste of the 
internal succulent part of the plant. Tjhe ilascriptioa 
of the last ainnounced fossil of this kind, found in the 
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neighbourhood of GlasgoM% agrees exactly with the 
general account of these supposed fossil trees, and 
will, it is presumed, corroborate the opinion which has 
been just advanced. ^ 

In a quarry of sandstone belonging to the coal form- 
ation on which Glasgow is built, and in the neighbour- 
hood of that city, it is stated, that '^ the quarrymen 
came upon the cast of a tree in situ just as it had been 
growing. The trunk is about twenty-six inches in di- 
ameter, not quite round but somewhat oval, so that the 
north and south diameter is several inches longer than 
the east and west diameter. The body of the tree it- 
self is composed of sandstone precisely similar to the 
rest of the quarry; but the bark has been converted into 
perfect cherry coal, which adheres firmly to the tree, 
and renders it easy to remove the rock with which 
it is incrusted. About three feet of the bottom part 
of the tree has been uncovered ; tiiis portion is situ- 
ated about forty feet below the surface of the earth 
in a solid quarry of sandstone. The upper part of 
the trunk and branches has not been discovered : in- 
deed, it is some time since the upper portion of the 
quarry was removed. The roots may be seen dipping 
down into the earth precisely as the roots of living 
trees do. Four very large roots maybe seen issuing 
from the trunks, and extending, some of them, about 
a foot before they are lost in the surrounding stone. 
There is nothing to indicate the species of tree of 
which the mould has been here preserved. From the 
appearance of the roots it is obvious that it was not a 
fir ; it had more resemblance to a beech : the bark has 
been so completely bituminized, that its usual characters 
are elQFaced. The petrifaction, however, is not without 
its value; it demonstrates that the sandstone has been 
formed at a period posterior to the existence of large 
trees, and that the water- worn appearance of the quarts; 
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pebbles of which the sandstone is composed is not a 
deceitful indication." Hence the ingenious observer is 
led to observe^ that '^ if the sandstone^ which consti- 
tutes so great a proportion of the coal beds^ be a form- 
ation posterior to the earth being covered with wood, 
we can entertain .no doubt that this is the case also 
with the slate clay and the coal which alternate with 
this sandstone. Indeed, if the coal formation exists 
as a portion of the old red sandstone, we can en- 
tertain no reasonable doubt that the old red sandstone 
itself has been formed after the earth was covered with 
wood/' — Annals of Philosophy , Nov. 1820. 

The size which these fossil plants have attained, 
compared with that of the cactuses known in Europe, 
must, as in the fossil last mentioned, lead to a doubt 
as to this opinion of their agreement with the recent 
cactus. But to be enabled to form a correct judgment 
on this point, it is necessary to know the state in which 
Aese plants exist where the soil and climate are such 
as to allow them to develope themselves in their native 
luxuriance. The researches of the celebrated Hum- 
boldt, in the equinoctial regions, supply us on this 
head with the most appropriate and satisfactory in- 
formation. The following detached observations of 
that philosopher will show not only the size to which 
these plants may arrive, but the vast tracts which, un- 
der favourable circumstances, they may overrun, as 
well as the great probability of their having been the 
first vegetable clothing of the earth. ^' The hill of 
calcareous breccia, which we have just regarded as an 
island in the ancient gulph, is covered with a thick 
forest of columnar cactus and opuntia, some thirty or 
forty feet high, covered with lichens, and divided into 
several branches in the form of candelabras, wearing 
a singular appearance. Near Maniquarez, at Pnnta 
Araya, we measured a cactus> the trunk of which was 
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four feet mu€^^iIlches i^ cirGumference. : Itie Europeaii^ 
acquainted only wiUi the opuntia in our hot-honsea^ is 
surprised to see the woo4 <>C ^^ plant become iso. hard 
from age, that it resists for cent^cie^ both air and wa- 
t^, and. that. the. Indians ofi Cui^ana ^^nploy iloin 
prefer^c^ for hords and doorposts. Cnman^ Cora, the 
island of Margaretta, and Curacao, are tbe places, in 
South. America liiat abound xnost in the plants of the 
family of the nopals* There, onlyy a botanist can 
compose a monography of the genus caotus,' the spe^ 
cies of which vary not only in their flowers and fruits^ 
but in the fonu of their articulated stem^ the^ nund»er 
of costse, and the disposition of the thorns : the divi- 
sions of property are mailed by hedges formed ^f the 
agave and cactus. At San Fernando, S. A;., the. soil 
abounds in aquatic plants with sagittate leaTes, and he 
remarks that some of these succulent plants are from 
eight to ten feet high. In Europe: their assemblage 
wiQuld be considered a litfle wood/' He also mentions 
a kind of bamboo which the Indians call jagna, which 
is. foond near San Fernando, more than forty feet in 
hei^t. These^ he observes, cannot but remind .the 
admirer of fossils of the vast fossil bamboos which, was 
found in the sands^onet accompanymg coal. Speaking 
of a rock of eonsidetabla heiglii and magnitude, he ott* 
serves, '' Euphorbium, cacalia, kleima, and: cactus, 
which are become wild in the Canary Islands, as well 
as in the $<>^ of Europe and the whole continent of 
Africa, are the only plants we see on this arid rock, 
being plants which draw their nouiisfam^it rather from 
the air than from the soil in which they grow."' He 
also r^EoadLSy ^' It is not, in general, by mosses and 
lichens tiiat vegetation in the countries near the tropics 
begins. In the Canary Islands, as well as in Guinea and 
in the rocky coasts of Peru, the first vegetables that 
prepaarei the motdd for others «re(ibe;sue€identplant&.'' 
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r !f hese intarestimg observations, taken into consideta** 
fion mJQi die appearances yielded by ibe fossils accom^ 
panying coal»' lead to the' further consideration of the 
fomiation of that substance. From its chemical cba^ 
milexa, its>beariiig tiie 'impressions of vegetables^ and 
being sarronnded witib vegetable remains in the roofs 
and floors of the mines and the accompanying coal^- 
measnres, its vegetable origin, it; is presamed, may be 
fairly inferred. The examinattOB of the varions fossil 
vegetables vrhich accompany it has determined that 
they . chiefly bdong to the grasses, reeds, the cryp* 
togamous and the succutmit plants, and point out the 
kind of vegetables yrtdch most abounded, and, per- 
haps, to the exclusion of trees and aborescent plants, 
at that period when the land first escaped from the do- 
nunkmsL of the waters. It is true, that an exact agree- 
ment between the forms and markings of these fossil 
remains, and of those of the succulent plants which 
aflre c^ered.to our observation in the present day, is not 
observable ; but it iriiould be considered that analogy 
will not authorise ithe expectation of an exact agree- 
ment, since it is very rarely to be found between tiie' 
fossil remains and the animals now existing, owing to 
the extmction of whole tribes from which those fossil 
remains have proceeded, fiesides, considerable diff'er- 
enc^ mnst result from the greater size observable in 
the fossil vegetables; especially in those of the succu- 
lent tribe, and which may be corroborated by observ- 
ing how much the succulent plants of Italy difier in 
size and form £rom those of South America and of other 
regions in the wanner climates. 

Proceeding now to the examination of Vegetable 
fossils, in which the introduction of earthy or metallic 
particles has taken place, it may be necessary again to 
observe, tiiat wood or other vegetable matter is not 
likely to imdeigo this kind of impr^snafioii whilst fai a 
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fomuitioii* Very^large fragments are'found in the P4yrt;- 
famd stones, the intenrtilses of which aie often heau- 
tifiilly sprinkled with quartz crystals, biteresting i^e- 
dmens are also discovered in the gritstone of the s^une 
formation in the Bla€kdown«*pits of Devonshire^ whidi 
are frequently rendered very interesting by the delic^le 
amianthine form in which tike sUfix is disposed. Spe- 
cimens are also found in the sands of Bedfordshire. 
It is but rarely found in chalk; it however forms th^ 
nucleus of a flint nodule which is said to have heefa ob- 
tained in Berkriiire. 

-'- Besides the general diajract^s of s^ceous ^1^606, 
ih^peculiar resinaw gUsiemng htetfe which it often poS« 
sesses demands particular notice. It exists in so mai^ 
degrees, mad imder ^such distinct modifications, as to 
dMde it into several species. This peculiar lustre, so 
Marly resemblii^ that of wax or rather of resin, giving 
such an appearance as might be expected-irom a mix- 
ture of fluid silex and bitumen, and existing in speci- 
mens in which strong and indisputable markings' of the 
woody fibre were to be seen, gave rise to the opinion 
tyffered in a former woric, that these specimens were the 
t^tolt of the siliceous im]^!egnation of wood in dififerent 
degrees of bituminization ; the gently contorted and 
Softened lines of the ligneous texture presenting the 
a|)pearance of their having been in a softened state 
^^vious to their petrifaction. 

With the hope of determining whether bituminous or 
even carbonaceous matter existed i^ these specimens 
or not, several experiments have been employed; but 
when the fugacious nature of bitumen and the refi^c^ 
t^y nature of silex, -yielding only to -the most destruc- 
tive processes, are considered, the difficulty of the ne^ 
cessary separation and analysis must be envious, and 
&e following results nrast at least be udmitted to show 
the propriety of still finilier extending the enquiry. 
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By the expoftore of opaline wood in a retort to the heat 
of a furnace, the presence of carbon was determined; 
a strong emp3rreamatic smell, and an oily sublimated 
matter possessing the same odour, was produced : the 
same results have proceeded from a similar treatment of 
piichstone, bearing a ligneous appearance. Mr. Klap- 
roth, on igniting the brown red semiopal of Telke- 
banya in an open crucible, found that the iron con- 
tained in the fossil was reduced to a reguline state, 
although there had been no admixture of any charcoal, 
or of any other substance with a nearer aiOinity with 
oxygen, showing that the carbonaceous principle existed 
in the fossil itself. The same celebrated chemist ana- 
lyzing the hydrophanous opal of Saxony, obtained, as 
Mr. Pepys had done from opaline wood, a water 
haying an empj^eumatic smell, and covered with a 
thin greasy pellicle: he also determined afterwards 
the actual presence of bitumen in the semiopal of 
Mahren. 

Specimens exist which show the union of silex with 
bituminous wood in all its different stages of bitumini- 
zation. In one specimen of black siliceous wood, 
pieces of coal exist in its internal part : in one silici- 
fied specimen wifli erident characters of previous bitu- 
minization, patches are seen on its surface of a jet 
black, and possessing the resinous lustre: in another 
are spread drusy crystals of quartz, of a dark black, 
fiom the union of black bitumen with silex ; whilst the 
black bitumen may also be seen thus intimately com- 
bined wifli silex in the quartz crystals, and imbedded, 
unaltered, in the interstices of the same specimen. 
But whether it be admitted or not that the resinous 
lustre proves the previous bituminization of the fossil 
wood, the different degrees, and the presence or ab- 
sence of this character, may be had recourse to in 

E 
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marking its different varieties^ and their approximation 
to other mineral substanoes. 

The varieties of siliceous wood depend not only on 
the nature of the combinations forming the lapideous 
matter of which it is chiefly constituted, but also, as 
has been already observed, on the state of the wood 
previous to its petrifaction. When the fossil is light 
coloured and of a shivery texture, the wood may be 
presumed to have been previously in a decayed state, 
or, as it is termed, rotten wood ; and when close, com- 
pact, and dark coloured, it may have suffered previous 
bituminization. 

A. Chalcedonic wood. — In the most common form in 
which this variety appears, the colour is of a yellowish 
white, the substance resembling that of withered wood. 
The surface rough and splintery, the splinters fre- 
quently so minute as to be waited with the slightest 
breath. The internal part solid, chiefly formed of -the 
translucent siliceous matter, which fills the interstices 
and such cavities as may have been formed. by the tere- 
dines and other insects, and also sometimes invests the 
ends of the specimen in a mammillated or stalagmitic 
form. Specimens occur in which previous bitumin- 
ization also appears to have taken place, and in which 
the clear siliceous substance appears as if it had trans- 
uded into the cavities, and had exuded at the ends of 
the specimens. 

Here must be referred those amorphous specimens 
which possess a rough surface, scarcely any lustre, with 
patches of apple green colour and of a quartzose hard- 
ness, intermixed with others of a light or light grey 
colour, considerably softer. When cut and polished, 
the white parts display evident marks of vegetable tex- 
ture ; either that of very fine-grained woods, or of some 
of the palms or reeds, the spaces between being filled 
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with siliceous matter, either translucent^ or of an apple 
green colour. 

B. Jasperine wood displays all the colours and ap- 
pearances belonging to common jasper, so disposed as 
to mark the existence of ligneous texture, and fre- 
quently so varied as to give the resemblance of dif- 
ferent woods. It is usually opaque, but sometimes 
translucent at the edges, and sometimes in patches, 
where it appears as jasper-agate. Its fracture passes 
from conchoidalto flat and earthy: its internal lustre 
is genersilly dull, but sometimes approaching to resin- 
pus ; its interstices are frequently set with minute crys* 
tsds. The texture of the wood is discoverable in some 
very rsgre specimens oi Heliotrope, or bloodstone. 

C. Opaline wood occurs in pieces of a yellowish 
or • yellowish-white colour, passing into different shades 
of brown : surface generally marked by the ligneous 
structure, and possessing a resinous lustre. The frac- 
ture mcnre or less approaching to perfect conchoidal, 
showing fhe figneous marking and a glistening lustre. 
Fragments sharp-edged, and somewhat translucent: 
the surface sometimes dull, like wood, and the internal 
substance transparent. 

It is considered by Dr. Thompson as consisting of 
wood penetrated by opal, and as being so intimately 
connected with opal, that it would perhaps be better 
to unite them. 

D. Pitchstone wood, — Specimens of fossil wood, evi- 
dently showing its original texture, and answering to 
the characters of pitchstone, are frequently seen : its 
colours are yellow, brown, reddish brown, red, black, 
white, and grey, with various intermediate shades; 
fracture is flattish, imperfectly large conchoidal ; lustre 
varying between dull, vitreous and resinous. 

The woody texture is to be traced also in numerous^ 
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lapldeous sobstances bearing the inferaingled cba^ 
^ racters of pitchstone^ opal^ jasper, chalcedony, jaaper*- 
agate, &c. 

IIL AhVHlVOVS V^QBTA»h^ VoUBlUh 

1. Bitumiatms slate, schistus, and shale, containing 
wgetable remaimg are fineqaently Hiet with in the miigb* 
bourhopd of <M>aI. Theae femain&> as have been already 
mentioned, are of various cranuna^ cryptogami and rao- 
culent plante. On allowing some of these bodies* to 
remain in water, their substance beoomes sofiaied down, 
and is resolved into a mass in which the vegetable 
matter is obvious. 

2, Aluminom wood.-^The wood which has been tbns 
named by diff^ent authors, by its proneness to com^* 
bustion, and by the other propeities which they de- 
scribe it to possess, should be considered as pyritous 
wfK>d, having obtained its ehange in the fevmginous 
clay in which it has been imbedded. 

The mineralizing matter of metallic fossil vegetables 
is most comjnonly the pyrites or sulphurets and car-> 
bonates of iron, copper, asinc, or lead. 

I. F»BEi^aiNous Fossil Wood. 

1. Pyritical. — In this fossil the sulphuret of iron 
pervades the charcoal into which the vegetable matter 
has been converted. When first found it generally 
possesses metallic brilliancy, is sf^cientiy hard to 
scratch glass; emits sparks on collision with steel, 
and displays the forms and markings pointing out its 
vegetable .<^igin ; but it soon begins to suffer from de^ 
composition, wbm its characters change, and it finally 
resolves into a saline fioeculent substance. 

2. CarbQuafed,. — In these specimens, which are of 
different shades of brown colour, and generally of an 
uniform substance, the maarks of the vegetable origin 
are easily observaUe, although not so distinct as in tfie 
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Bpecimens of tfce preceding apeciet before the com- 
mencement of decomposition. 

II. Fjbrbtjoinous Fossil Sbbds^ &c. 
Imramerahle seeds, seed*vessels^ &c. have been 

fbmid, by Mr. Crow and others^ In the bhie clay of 
Sh6pey> in ihe state of pyrites. Most of these belong 
to plants unknown to onr botanists ; the existing plants^ 
to wliieh the others seem to approximate^ are some of 
fliose of the warmer climates. 

III. GuPAEous Fossil Wood. 

, 1. Pyritical. — This fossil is distinguishable from the 
fermginons p3nritical wood, by the pyrites being of ra- 
ther a darker colour, but chiefly by the blue or green 
colour ^vdiich partially pervades the fossil. 

In some specimens, in which the general appearance 
is tiiat of bituminous wood, the metallic impregnation 
can only be detected by the weight of the fossil and the 
blue or green hue on its surface. 

2. Wood converted into carbonate and hydrate of 
copper .^-^upreous wood in this state forms very beau- 
tiful specimens, displaying, not only on its surface, 
but in its substance, mingled with the charred wood, 
the most vivid blue and green colours, with patches of 
the carbonate in the state of malachite. 

The finest specimens of cupreous wood are obtained 
from the copper mines of Siberia. 

8. Wood mineraHzed by lead.Specimens of wood 
Gontaining galena, the sulphuret of lead, have been 
chiefly discovered in Derbyshire. 

The leaves of plante, e^Lcept those of gramina, junci, 
and of the cryptogamia, are seMLom found in a mineral- 
ized state.' The lobes and pinnulce of ferns, as has 
been before mentioned, are frequentiy found in a bi- 
tamimized state in nodules of ironstone, and in im- 
mense quantities with the remains of gramina and 
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Aucculent plants in the schistose and slaty coverings of 
coal. 

Among the numerous remains of plants very few are 
found which agree in their specific characters with any 
known species> and many indeed differ so much a» to 
r^der. it difficult to determine even the g^ius under 
which they should be placed. 

The leaves of trees are oidy found in substances 
which appear to be of modem formation. Among 
these are said to have been found those of the willow, 
the pear-tree, mulberry-tree, and of several others. 
These have been found in fossil calcareous stone, 
chiefly in that of Oeningen, and in the calcareous tufa 
bordering those lakes and rivers which abound in cal- 
careous matter. Leaves are sometimes found in sand- 
stone which somewhat resemble those of trees, but 
which most probably have belonged to aquatic plants. 

In the grey chalk, small white ramose forms are found, 
which pervade the chalk, and have the appearance of 
being of vegeta,ble origin. My attention was first drawn 
to these remains by Mr. Mantell, of Lewes, who, it is to 
be hoped, may be able to present some farther inform- 
ation respecting them in his forthcoming w<Mrk on the 
Fossils of the South Downs. 

Wood, and other vegetable substances, are frequently 
found in clay and limestone in the state of charcoal. 
It cannot always be ascertained by what means this 
change has been effected ; but in that which is found in 
the blue clay, and in other situations in which pyrites 
prevail, the change may safely be attributed to the de- 
composition of the pyrites with which those substances 
had been impregnated. 

Mosses, Conferv(B, bic. — Rounded pebbles, called 
moss agates, are frequently found on the coast of the 
North Biding of Yorkshire: and Dr. Macculloch de- 
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scribes them as haviog been found on the shore at Dun- 
glas, in Scotland^ containing substances which have 
the appearance of vegetables. 

Daubenton and Blumenbach had expressed their 
conyiction of the vegetable origin of these substances; 
stiU many considered them as entirely mineral: but 
Dr. Macculloch, pursuing this enquiry with his usual 
zeal and acuteness, observes^ that deception is very 
likely to arise in these specimens, from the well known 
metallic arborizations emulating the vegetable forms, 
becoming blended with the real vegetable; and from 
the actual investment of the whole plant with car- 
bonate of iron; but the most common source of de- 
ception and obscurity, in the Doctor's opinion, " will 
be found in tiie whimsical and fibrous disposition 
occasionally assumed by chlorite, its colour often 
imitating the natural hue of a plant as perfectly as 
its fibrous and ramified appearance doAA thp. dissposi- 
tion and form of one." ' All the plants that have 
been discovered in this state of envelopement in 
quartz appear to belong to certain species of tiie 
cryptogamia class, chiefly byssi, confervas, junger- 
manniae, and the mosses. The stones found at Dun- 
glas. Dr. Macculloch observes, '^ contain remains of 
organized substances of an epocha at least equally 
antient with that in which the vegetable remains found 
in the fioetz strata existed. As the species ascertained 
by Daubenton have, in all probability, been preserved 
in recent formations of chalcedony,'' so the Doctor 
thinks that *^ those which he describes have been pre- 
served in the chalcedonies of former days ^" 

The moss agates of the Yorkshire coast appear to 
be of the ancient, whildt other specimens which I pos- 
sess prove the correctness of Dr. Macculloch's opi- 

* Gtotegietl Tfvmictioiii, vol. ii, p. 511, 918. 
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nion, that ^ome of these fossils are of recent form- 
ation. 

The remarks of Dr. Maccolloch on the mode in 
which these cniions investments were accomplished, 
deserve particular attention. '' The remains are, in fact, 
(if I may use such an expression) embalmed alive. To 
produce this effect, we can cmly conceive a solution 
of silex in water, so dense as to support the weight 
of the substance involved, a solution capable of soli- 
difying in a short space of time, or capable at least 
of suddenly gelatinizing previously 4o the ultimate 
change by which it became solidified into stone ^" 

Dr. Macculloch describes and figures a congeries of 
tubuli contained in an oriental agate : similar substances 
are found in the pebbles on the Yorkshire coast; and 
in one which I possess the tubules are disposed in a 
confused radiated form, giving more of the idea of a 
zoophyte than of a vegetable substance. 

A knowledge of the vegetable fossils peculiar to the 
different strata will, in all probability, open to us con- 
siderable stores of instruction; we may thereby learn, 
not only the nature of the several vegetable beings of 
the earlier ages of this planet, but may ascertain the 
order in which the several tribes were created : and, 
reckoning upon the considerable advance which has 
been made in our knowledge of the structure of |he 
earth, and upon the eagerness with which enquiries re- 
specting the organic remains of former periods are 
pursued, the attainment of such knowledge, it may be 
presumed, is not far distant. 

At present we know of no vegetable remains of ear- 
lier existence than those which belong to the coal form- 
ation; and these appear to be chiefly derived from 
various grasses and reeds, and plants of the cryptoga- 

* Geological TrmMctioMy vol. ii^ f* 5f f . 
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moiu and snettileiit itihes, many of which afe not kndWn 
to exicd on the rarfoce of the •arth at present. F^om 
the latter of these die coal itself appeans to have chi^y 
proceeded* la the moimtaia limestone above the coaI» 
and in flie differettt Biembers of this fonaatioli exr» 
ifldng between this and the Une lyas^ ^mgetable ipmaim 
appear to be of but rare ocemrrence; so ttiat parti* 
GnUun of sttdi as have been discovered in these sitoa- 
tions nay ttonish mnch nseftil infbrmatioii, and espe<» 
ciaUy with respect to those fossils which are sup- 
posed to have derived their origin from wood. 

It has been assumed that yraod, or parts of tr^es, have 
been £ouod in coal and in the accompanying coal« 
mMSQres^ but some confirmation of ttese accounts seems 
10 be required. The descr^on of these fossils has sel<- 
dom been so particular and exact as to yiild positive 
evidence pf their original nature; aad> cts iMts been 
aheady shown^ tiie instances are by no aneigis infre^ 
quent in winch ihe traces^ mad even the remains of 
caotoses and other snoealeat plants» had given rise to 
the bdief of the existence of fossil trees in these stfala. 
This ophMon may ttieiefore have obla&ied seeding con- 
firmation from tiie ligneous hardness trtiioh large plants 
of this kmd might have Mquked, and which, psthi^^, 
might be traced in their miaera&B^d lemahMi. 

l^lie earliest stratificatien in wlUch fbssil wood exists 
is not perhaps at present detenaiaod; bat it serais Ife^t 
the earliest i^pearanca in this island of fossil wood, 
vvhsch by its uniformity of character aj^ars to belong 
to a particular bedj, is tlie spalik>se bilumbtow wood of 
the bine iyas, as found at Lyme ia Dorsetshire, imd in 
Ihe neighbourhood of Sath (p. 2S). In the n«t form- 
ation, mid parficularly in that of the green sand> sili-* 
eeous fossil wood occurs freqaently. Very d^icate 
specimens are found in the sandstone, the whet-ai&M 
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of the Blackdown hills of Devonshite. The specimens 
of fossil wood found in the Portland stone are fre- 
quently of very considerable ^ze, and bear all the cha- 
racteristic marks of wood: these are also siliceous/ and 
are often beautifully sprinkled on their interior surfaces 
with quartz cry^itals. Siliceous fossil wood is also 
found in other situations, as in the sands of *Woobum in 
Bedfordshire : it also occurs at Folkstone in Kent, in that 
part of the green sand where it approximates to the super- 
incumbent marl, in which it is also found. Traces of 
woQd are hardly ever discovered in the chalk itself, and 
so rarely in the accompanying flint nodules, that the 
knowledge of but one specimen, an instance of^.tbis 
occurrence, is known to the writer of these pages. 
But in the blue clay, incumbent upon, this immense 
accumulation of chalk, fossil wood, pierced with tere- 
dines,* and impregnated with calcareous spar, is ex- 
ceedingly abundant: and in almost every sunken part 
of this bed, and even of the whole surface of this 
island, the remaius are discoverable of vast forests 
which have suffered little other change than that of 
having undergone different degrees of bituminization. 

By these facts we learn that, at some very remote 
and early period of the existence of thi3 planet, it must 
have abounded with plants of the succulent kind, and, 
as it appears from their remains, in great variety of 
forms and luxuriancy of size. These, from what is 
discoverable of their structure, beset with seta and 
spines, were not formed for the food of animals; nor, 
from the nature of the substances of which they were 
composed, were they fitted to be applied to the various, 
purposes to which wood, the product of the earth at a 
subsequent period, has been found to be so excellently 
adapted, by man. Their remains, it must also be re- 
marked, are now found in conjunction with that subr 
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stance which nature has^ ki all probability^ formed from 
them ; and which^ by the peculiar economical modifica- 
tion of its combustibility^ is rendered an invaluable 
article of fuel. If this be admitted to be the- origin of 
coal, a satisfactory cause wUl appear for the vast 
abundance of vegetable matter with which the earth 
must have been stored in its early ages : this vast, and 
in any other view useless, creation, will thus be ascer- 
tained to have been a beneficent arrangement by Provi- 
dence for man, the being of a creation of a later 
.period. 

Animal Fossik. 

The mineralized remains of animals are found in sub- 
terranean situations, in almost every part of the globe 
which has been explored. The immense number, the 
high antiquity, and the general disagreement of these 
remains with those animals which now exist, give rise 
to the most interesting and important conjectures. 
Correct investigation is therefore demanded : a careful 
comparison of the respective characters of these sub- 
stances must be made, and the various circumstances 
belonging to their present extraneous situations be en- 
deavoured to be ascertained . 

Zoophytes. — ^These substances, possessing an animal 
nature under forms approaching to those of vegetables, 
frequently occur in a mineralised state. • The inquiries 
respecting them will, for obvious . reasons, be first di- 
rected to those which are of the simplest forms and 
structure. 

Sponge is, in its recent state, a polymorphous, 
soft, porous, flexible and elastic body, manifesting a 
small portion of irritability and vitality. It is com- 
posed of fibres of a peculiar substance disposed rather 
in a membranaceous form, blended with minute spiculse 
of various figures ; the whole connected in a variously 
foimed network^ and invested by a light gelatinous matter. 
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Coimt M<ir$iUi> tribo had tite uMt favourable oppat^ 
timiljiea of oxaflvadttg into tto naUire of fbia itebttaMoe^ 
waA .aatisfled, altbotigli led to fba belief of its being a 
iregetahla, Hial bia lad many ttmei observed a regalaf 
ayatole Imd diaatole taUnp piaoe in aoaMi of its more 
etfoidar apetterea. But aeiihar M* P^ob nm M. 
Boac have hten able to coidna fhma obsenratieiia *. 

With the hope of fiuilitatii^; the diatiiiction and ar- 
rangeaient <if thoae sponges ^ibich may be discovered 
in a nuneiralised state, it baa beea liiougbt advisable to 
give the following table of the divisions of spongea 
which have been adopted, and of the species which 
have been noticed by M. Lamottrouxf; adding those 
speeUbc characlors wbidi appear ta be most distinctive 
and Bdost Uk^ to be discovefable in the fossil speel* 
mens* 

* Tbe IbUpwiOf lemKM mk ibm mUnwi qC this tvlMtMce jpvarlt fNHei^ 
tion :— Altiknigh ibfi animal nature of sponge la gen<u:ally adwiUed, no ciiw 
tttfioitaiic^ wftiob oiay serve f o iUpstrate Its histoi;^;, and tend to dispose of 
It iki Its prtfper plaee far ifie sjitM 6t tAtnte, «ifonM be iindolicfed. Ite 
Mto«rid|^iill«4nMlidi»«r Sikfyfe MagplM^aed beeonsideMdf as 9i§&tAng 
^my IwlfmiuA wMmm ea tlw ialJttBt Sb muafknj^ Dairf liad p^ 
wi^ iodiiiftae8i«ivena(^IJlw^te»a«lnkirs»i bn< eH frdn» aie alMKnt 
matter mannfactared at Sidly, Spain^ and the Konwn states^ nor did 
be ^nd that the ashes of coral or of sponge appeared to contahi it. From 
taffota ejtfi^riBiehtt tft. fyft wAi eilSibt^ to cohclude that iodine was 
cMwned Del enly to- wt elass c^f^pU^gMinry Mif to tfa^ marihe ptudhcffms 
e£thls «lili. *]^nge Mbg be«nM« eialiidtftoa to belM|; to ttie i^ilnnl 
i»»f idt fotnia Hn t ipp i i itn t ttasctwH? t» tbk »m4l03iea» BttHUMlHtte- 
membeced that liamanswas inclined ta ceisird ^poofe as a ▼eeetable sah- 
stance^ and to place It in the class cryptogamia, subdivision alg;^ a<yiatics& ; 
but was doubtful of the correctness of this arrangement. ** May not the 
iikttf* ttr. #yib observes, ^ that sponge cbntafiaiodhley be an argument in 
iivQiir 4yrfifr6^Mon^f Laan#ai» aMt tkb sabsMMe piepeify belei«s to the 
wgstablQ woHd^ dais eijf p tmiaMs a» frem. tin planti of «Uah iadioe is ob- 
taieed f^^^^^ocwmt qfwtm* JSfjfimmeMt$f vuuft wth tl^t mm of4i9C4rkMng 
ikt diffsrenl SuMmiNi from which Io4infi era bt pracm&i*. By Andrew 
Fyfe, ii, D. JU JEdinbw^h PhUosophiUMl Jwrwdi vol i^p, S54. 

f Histoite des Polypfers Coralligenes fie^lbles, &c. par ). V. F* 
l^KBonrous^ K^.E.S. CWa> tBtC. 
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I. Sessile masses, simple or lobated, either coverh^ or 

esvetopfugr. 

species. 

I. S. cMmmtUs. • .^Large flattish masses, rather 

conirdjt ; ^ores large ; crevices 

and grooves chiefly beneafli. 
i. — lacinuloM. . .—- Scaftce finely porous, downy 

and jagged i edges ciliated* 
3. -— sin;aosa. . . . — tls^OeflSrons ftliostiffi hole»and 

crevices nttm^orous and doqp. 
• 4^ _ caveimosa. • •*— Stiff andhatd, very cavernous; 

mammillated, and irregularly 

porousr 

6. — eartosd. . . .— Rndelyshapedjirregularlylobed; 

cavernous, and jagged as if 
eroded. 
S. r— ffctoii/bnnfo.^Ratber glomerated, and a little 

branchy ; fibres very lax, 

7. — barlkL • . • . • — Fibre shaggy and rather straight, 

resembling the beard of a goat. 

8. — fa^ctefUatus. .-^fibres in fascicuUj, terminating 

in pencils, at tiie sur&ce. 
9« — lacera. . ^ . .—Terminating injagged^ branchy 

lobes. 
10, — jE&itfiea»to«a.— Formed of numerous bundles of 

dlstkict filaments. 

II. — favoM. • •• — SurfiEtce membranaceous ; nearly 

covered with subangular, irre- 
gular cells. 

12. — c^UuloM* . — ^B^set with subangular cells; in- 

terstial membranes full of 
tKUfes# 

13. — s^tOM. . . .— - nlfh nearly erect lamellae, de- 

enssating and forming irregular 
celts. 

14. — /enesirata. — ^With reticulated fibres, in unequal 

and wteding divlslonsw 

15. — crassikAm^ .^-^Bnonistltig ; deepljr lobed, with 

thick, erect, flatush, conoidal 
lobes. 

16. *«* Uibnla. .■ . ^^Flal; oblong, nearly undivided ; 

ftdi of pores. 
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17. iS. jpfaccnfa. . .--Obliquely circnlar, plano-con- 

vex; rigid, full of pores, radi- 
ated in grooves at tlie edges. 

18. ^^ byssoides. .^ — Flat; formed of distinct fibres^ 

and loosely cancellated. 

19. — pulvinaia. •— Sinootli, like a cushion ; rarely 

lobed. 
SO. — carbonaria.— Black and mishapen. 

21. — - incrustans. — ^Investing, with a thin crust. 

22. — agaradna^ — Compressed, lobed, reticulated, 

ana externally covered with a 
downy substance. 

23. --^ cristata. . . — ]nat,wi& erect and delicate ridges 

growing in the shape of cocks' 
combs. 

24. — donmncula. — Convex, smooth, slightly papil- 

lary, and very cellular. 

25. — glohosa. . . . — Rounded, firm, and very caver- 

nous ; the surface sprinkled 
with smooth papillaa. 

26. — macida. . . — ^With white, crustaceous fibres, 

terminating in points. 

27. — panicea. . . — Resembling, in its form, crum 

of bread; and ^composed of 
bundles of fine needle-like 
fibres, crossing each other. 

28. -^papillaris. — Crustaceous, tender, soft, and 

with perforated papillae. 

29. — ureiw. . • . .— Very brittle and soft, and in- 

terwoven with very minute 
spmes. 

30. — acicularis. . — ^White, solid, porous and scabrous 

externaUy ; with fibres in fas- 
ciculae converging to the centre. 

II. Subpediculated masses, contracted toward their 

base; simple or lobated. 

31. S. angulosa. . . — Sides angular ; various, unequal^ 

and numerous foramina on the 
edgQS of the angles. 
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32. iS. plurilobq. • — Lobes erect and fissnred ; nume- 

rous; small pores with/inter- 
spersed round ones. 

33. — rimosa. . . • — Lobes erects fibrose and rather 

woolly; surface hollowed out 
with longitudinal grooves. 

34. — penidlhsa, — Surface bristled with brushes of 

straight and hard fibres. 

35. — turgida. . . . — Substance fibrous; fibres loosely 

interwoven with a terminating 
foramen. 

36. — bombycina. .-T-Ventricose ; many lobes on the 

upper surface; fibres naked and 
lax ; harsh and hispid at the 
surfai^e. 

37. — flammula. • • — Lobes erect, of an ovato-lan- 

ceolated form ; fibres loose. 

38. rr myrohohms. — Mass oval, rather flat 

39. —pe9 learns. . • — Pedicle short, sustaining a 

roundish^ o val, soft compressed 
mass; texture very porous. 

40. — atrntipes. . . . — Entirely fibrous ; longitudinal 

fibres stronger than the trans- 
verse ones ; the meshes of the 
net-work elongated ; pedicle 
hard. and porous. 

41. — rubra — Reddish,.aepressed,subrotund, 

with elevated tubercles; and 
pores of equal size. 

42. — peziza -^Yellow and ramous, branches 

resembling the peziza. 

43. — nigra.. —Globose, smooth ; black ex- 

ternally, internally of an ash- 
colour. 

III. Pediculated masses; flat, flabelliform; simple or 

lobated. 

44. S. plancella* • . .—-Truncated oval form, flat; not 

thick; curved on one of its 
edges ; tissue lightly en crusted, 
and finely porous. 
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4fi» $• palu. . . • • • »--«Spatalifenii^ <9«ddbigg nwnd 

on its upper margin. 

46. — ,/Iaieiii/brMif.*^Faii*formed ; elegantly reticu- 
lated^ with sapetfioial undu- 
hling stripes^ decussating on 
the disk. 

47* «*-« phima *^FineIy fibroos^ spread fan*I&e. 

48. .-^ cmilmtt. « . • ••^Pilated like a fan ; with la- 

Bidlatedwrinklesonbofli sides^ 
laid echinated with spines. 

49. — pannea. . . . -^Flabellifonn^ with a cloth-like 

t^itore. 

M« '-^fmignta. • • v-^Fao^brmed^ more or less lo- 

batod^ and covered with small 
irregular crevices. 

iSk» •^ canceltaria. » -^Low, flabeUJ^drm^ compressed ; 

ramifications coalescent, dis- 
posed in a trellised form^ and 
bristled on the edges. 

fi2. -*-^ iyntUm «^H:'JSBpect, compressed^ fan-fbrmed 

lobes, with connected tubes; 
i^per margin founded and set 
witti foramina. 

fiSi *^ deltoidm. * « • «^Bfect ; truncated in the upper 

part; (frequentlyencrusted with 
veradculao on both sides.) 

fid. ••^ sg rfgy i if h i . • ^^^-^CSicnlar and gnoolbtsh; eon- 

oa^e on one and convex on the 
<ither side ; with small round f o - 
taminadii^osed idmostinrows. 

55. — <9giSftdKcufcitej»«-^S«d!>pediculated, oblong, spa- 

Mifcmn, with fing6r-4brmed ap- 
pendices. 

# 

IV. Concave expanded masses ; cup or fiumel-formed. 

86. 9. vsitatksifM. . — vTurbinafed ; soft, tomentous, 

very jagged and porous. 

57. «^ iubalifera. . • « ^^Wmi tubutifiNroos iobes. 

58. -— stettyeru* « • . . — Ciqp-formed, with thickly set 

staUiform pores in the hollow 
port 
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50. S. striata — Funnel-fonned, with rongh 

longitudinal striae on the sides. 

60. — campana. . . . — Bett-fonned, with lamelloso- 

reticillated sides. 

61. — turbinata. . . — Taibinated, narrow and long, 

cavity echinated. 

62. — vasculum. . . . — ^Turbinated ; surface smooth, 

edge woolly. 

63. — brassicaria. . — Expanded, snbfoliaceous, 

lobes large, surface smooth. 

64. — cyatHna, . . . — Cyathiform; with small, scat- 

tered, round openings. 

65. — Otaheitica. . .—Cyathiform ; slightly lobed, 

with longitudinal crevices. 

66. — costifera. . . . — ^Turbinated, witli longitudinal 

ribs on the sides. 

67. — labelban, . . . — Labelliform, like slips of 

paper; striated with longitudi- 
nal thread-like risings. 

68. — podlluni. . . . — Caliciform, with fine pores 

and clefts. 

69. — venosa — Open cyathiform, and reticu- 

lated with vein-like white, dis- 
tinct fibres. 

70. — sportella. . . . — Basket-formed ; reticulated. 

71. — bursaria. . . . — ^Wedge-shaped, purse-like, 

connected in a fan-form. 

72. — bilamellata. . — Plabelliform, terminating in 

two ample straight, parallel 
lameltse. 

73. — caKx —Turbinated, stipitated ; the 

substance thick and lax, inter- 
nally rather gibbous. 

74. ~ficiformis. . . . — ^Turoinated, apex open. 

75. — compressa. . . — A compressed cone, with lon- 

gitudinal fissures internally. 

V. Tubuloiid or fistulous masses, not expanding. 

76. 5. lacnosa. . . . — Cylindrical; externally exca- 
vated by irregular and winding 
lacunse. 
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77. <S^. tub(Bformis^ • — Long simple tabes» tubercu- 

lated externally. 

78. — fistularis. • • • — Long, aggregated, simple 

tubes, graduaUy enlarging. 

79. — plidfera. . . . — Approaching to the infimdi- 

biliform, with external, tortu- 
ous anastamosing plicae. 

80. — scrohiculata. . — Oblong top-form ; with une- 

Jual furrows and roundish cells. 
>blong and tubular; the 
outer surface with rough, flat- 
tish tubercles. 

82. — digitalis. . . .— -With longish processes, slight- 

ly connected ; the surface mu- 
ricated and ragged. 

83. — bullata —Branched, tubSous, with in- 

flated nodes, and terminating 
in points. 

84. «^ syphonoides. .-—Tubes elongated in the form 

of a syphon. 

85. — colus .—Erect, clavelliform, and tubular. 

86. — tubulosa. . • • — Full of tubes, branched, erect 

and slender at die end. 

87. — muridna. . • . — Subramose tubes, every 

where muricated with acute 
tubercles. 

88. — canfederata. .-—Formed of many connected 

tubes. 

89. — ifUesilnalis. . — ^With many hollow, unequal 

' lobes. 

90. — conmata. . . . — Minute, a tube crowned with 

radiating little spines. 

91. — tubularia. • . . — Sessile, compressed, porous, 

with longitudinal *tubules. 

92. — dUata — Conical, bending tube, becom- 

ing smaller upwards, and cili- 
ated at the apex. 

VI. Foliaceous masses; divided in flat, leaf-formed 

lobes. 

98. S. perfoliata. . .—Plain stalk, with round foli- 
aceous lobes, disposed spi- 
rally on the stalk. 
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94. S. pennatula. . . — With erects rounded^ wedge- 

formed^ foliaceoas lobes, very 
porous. 

95. — cactifarmis. • —Ramose ; with flat, flabellated 

expansions rounded or muria- 
ted at the summit, and small 
dispersed excavations on one 
face. 

96. — crispaia. . . . —With contorted, bubbly, sup- 

pellncid, curled, coalescent ex- 
pansions, of very fine fibrous 
texture. 

97. — basta. (panache noir). — Black, fibrose, fron- 

dose-cristated ; with separat- 
ing convoluted folds of loosely 
connected fibres. 
96. — lamellaris. . . ^Sessile, frondose, with many 

soft, erect, and nearly parallel 
lamellae, broadest in the upper 
part. 

99. •— endhna. . t . . — In soft spatuliform thin plates, 

wrinkled on their edges and 
surface. 

100. — urceoltis. . . —Green, obovate, narrow and 

ragged at the top. 

101. — mamifleris . . — Of different forms ; cavernous, 

with conical bending tubes, 
with elevated tubular pores. 

102. — polyphilla. . — ^With pediculated fronds ; with 

convoluted plaited lobes and 
longitudinal fibres. 

103. — pavonia. . . .-^With sub-proliferous, roundish 

fronds ; with foramina on one 
side. 

104. — scariola. . . .—With foraminated expansions, 

dividing in amultitude of plates, 
lobated, turned, and as it were 
crimped, in various directions. 

105. — heterogona. . — Expansions, so turned as to 

form imperfect tubes. 

106. — thiaroides. . .—Many narrow erect lobes, 

emulating a mnricatdd crown. 
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107. S. xerampelina. —Ramose^ with ovate incised 

fronds^ with a tow-like in- 
. cruBtation. 

108. --- jufUperina. . — Ramose, fronds with the fibres 

arranged like a lattice work. 

109. — raphanus. . .—Substance like tow, and po- 

rous ; with ovate frond-Uke 
lobes, withlongitudinal grooves 
and wrinkles on both sides. 

110. — mesenterina. ^--With broad lamellae, plaited 

in winding forms. 

111. — leporina. . . — Frondose, deeply fringed; di- 

lating and sublobated towards 
the apex. 

112. — lactniata. . . —Frondose, with many erect 

nggxegaied jagged lyre-formed 
lamelloe. 
]J3, — frondifera. . — Slightly ramifying, with round- 
ish^ proliferous lobes, the limb 
fimbriated with curled fibres. 

114. -^jvmbriata. . . —-Slightly ramifying, with ovato- 

sUbrotund fronds, the limb 
fimbriated with curled fibres. 

VII. Branched masses, phytoidal or dendroidal; the 

ramifications distim^. 

115. S. arhorescens. — Ramose ; branches subcom- 

pressed ; apex palmated, digi- 
tiform. 

116. — virguliosa* • — Branches roundish ; with erect 

twigs, rather pointed. 

117. — longicuspis. .—-Base, a trellisse formed of 5 

or 6 meshes ; whence rise from 
6 to 9 straight long branches> 
sometimes coalescing, forming 
thin digitations or long points. 

118. — asparagus. . -^Ramose, erect, many stems. 
U9. — dichotoma. . --^(th erect,, round, subulated 

dichotomous branches. 
120, — echidnea. . . —With erect, rigid branches, all 

over muricated. 
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121. iS. muricata. . . — Thinly branched ; substance 

like cork ; branches cylindrical, 
and beset with obtuse shaggy 
tufts. 

122. — vulpina. . . . — ^With ramose lobes, rather lat- 

ticed, with compressed pa- 
pillae. 

123. — spicalifera. , — Branches erect, sub-cylindri- 

cal tubercles, muricated with 
spicules. 

124. — carJifurides. .-^Thickly branched ; angulated 

branches, with subspinous and 
membranaceous expansions. 

125. — amaranthina. — With compressed, divided and 

lobated branches, dilated up- 
wards, and longitudinally stri- 
ated. 

126. — strigiUata. . — Flabelliform, flat branches, 

with echinated papillae. 

127. — nervosa. . . .—Branched fan-like ; nervous 

sub-reticulated branches. 

128. — rubispina, . — Branched fan-like ; with di- 

vided branches, rather coales- 
cent ; echinated with pointed 
tubercles. 

129. — abietma. . . . — With stipitated, flat, incrusted 

branches, with acute papiUse 
terminating in threads. 

130. ^^ ehngcLta. . . <— Sub-ramose, with a few rather 

cylindrical branches ; with very 
long naked and sub-reticulated 
fibres. 

131. ^^aelaginea. . . — Compressed, ill-formed branch- 

es; with frequent spinous 
keel-like ridges. 

132. — dsp^ricomis. •^Rather round, elongated, and 

aculeated branches. 

133. — hispida. . . . — Ramose, ill-formed, hispid 

with subulated jags. 

134. •^serpentina. . — Round branches, the smaller 

contorted in various directions. 
185. -^ aculata. . . . -^Compressed , roundish, with bi- 
fid and trifid ascending branch- 
es, with eye-like opeuiu^s. 
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196. iS. 6o^e/l^«ra;..-— With erect, tubefculatedj groov- 
ed and in-formed branches. 

137. — palmata. • • .-—Branched and palmated ; digi- 

tiform smaller branches^ with 
forked termmations. 

138. — lanuginosa. —Dichotomously branched^ rather 

compressed previously to being 
divided^ woolly, and formed of 
very fine naked fibres. 

139. .^ typhina. . . . — Ramose ; with roond, erect, 

woolly branches. 

140. — tupha — Ramose; with cylindrical ob->. 

tose omentiform branches. 

141. — fomidfera. .—With flat, small villous ramifi- 

cations coalescing in a vaulted 
lattice. 

142. -— semitubulosa.'^Witlli numerous cylindrical and 

tortuously divaricating branch- 
es, some tubular and pierced. 

143. — alicarms. . . — ^With many stems; branches 

. compressed and subdichoto- 
mous; the apices attenuated; 
the fibres minute. 

144. — danuBComis. —With compressed porous 

branches, with clefts on one 
side ; apices palmated. 

145. — caudigera. . ^With forked lobes ; the last 

being very long and caudiform. 
.146. — laricaris. . • — Loose branches, narrow like 

straps; a little compressed, 
divided and irregularly curved. 

147. '^ cancellata. . — Ramose, flabellated, and in- 

crusted; with round flexuous 
branches, forming, by coales- 
cingy cancellsB ; the surface 
finely reticulated. 

148. — stuposa. . . . — Ramose, round ; towey and 

villous ; short and obtuse 
branches. 

149. — linteiformis. — In a rounded bush-like form ; 

the branches rather narrow, 
jaggedly fringed, rough and 
sharp to the touch. 
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150. 5. chUkrus —Many branches, crowded to- 
gether, and by coalescing form- 
ing cancellae; the apices ob- 
tuse, and rather turgid. 

161. — caalita — Dilated base, inclosing other 

bodies; numerous roundish, 
compressed branches; fibres 
closely applied at the surface. 

152. — faveolaria, .. — ^With elongated, sub-cylindri- 

cal, coalescent branches ; the 
apices conical ; the surface un- 
equal ; having little pits on 
the surface, and being rough 
on the edges. 

153. -^macrodactyla. — ^With long round compressed 

■■^*^. finger-like processes. 

154. — boiry&ides. . . — With oblong, ovate lobules, 

apices hollow and open. 

155. -r- radiciformis. . — ^With tortuous, dichotomous 

branches, compressed at the 
apex. 

156. — prolifeta. • . • — Pahnated, with frequent divi- 

sions, and distinctfinger-formed 
processes. 

157. — assifarmis. . . . — White, subramose ; apex 

/ thickened and jagged. 

158. — membranosa. — With cellular membranes, ex- 

ternally rauricated. 

159. — Julva — ^Amorphous and subramose. 

160. — floribunda. . . — Confluent, with ramose fasci- 

culi; having a chafiy flosculent 
' down, and being obtuse and 

thicker at the apex. 

161. — bacciUaris. . —Erect, caulescent ; with po- 

rous branches, applied to each 
other. 

The existence of fossil sponge in the transition or 
in ibe mountain limestone has not been ascertained, 
or in the different beds of the lias formation ; but the te- 
nuity, in general, of its substance, and the nature of the 
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matrices in which it has been sought, may perhaps oc- 
casion its concealment. Of its presence in the several 
oolitic beds^ I have not been able to acquire any satis- 
factory information, except that in the Portland freestone 
I have seen semi-sphseroidal masses, about eighteen 
inches in diameter, divided into flattish, foliaceous, la- 
ciniated, erect lobes, and which appear to possess a 
spongeous structure. Specimens are sometimes found 
in the green sand formation, but not so frequently as 
may have been expected : the specimens which are most 
frequ^itly found, are, I suspect, those which are ad- 
herent to the accompanying^ fossil shells. 

The richest collection which is known of these fossils 
is, I believe, that of the gravel pits of the iron sand at 
Farringdon, where they are found mingled with the 
fossils of some of the early formations. Some of these 
specimens are of considerable size, and are in such ex- 
cellent preservation as to allow, at least, of their ar- 
rangement under the more comprehensive divisions 
of the genus. Among the specimens are round and 
cavernous, resembling sp. globosa; pediculated, sub- 
pediculated, lobated and flabelliform, ramous, folia-^ 
ceous, cyaihiform, funnel and ficiform* In most of the 
specimens the structure and form of the animal are so 
obvious, as to raise the hope that the determining of 
their specific characters, and their consequent arrange- 
ment by some zealous investigator of these interesting 
relics, may be expected. 

Fossil remains of this substance are firequentiy found 
in the chalk, and most numerously perhaps in the lower 
series o^ this formation ; but from the delicate texture of 
the membrajne of the sponge, and from its cavities being 
filled by the chalk itself, there are no means by which 
the fossil can be extricated from its matrix. Indeed, it 
firequ«9iily happens that these substances, agreeing as to 
colour with the chalky would exist there undetected, but 
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by Uie greater degree of hardness which it possesses, 
aiad by Ihe asperilies \rhich it presents at the surface. 
They are somatiia^s pointed out by the strong tint 
which they deiiro from having sustained a ferruginous 
iiDpi«£;aatioii ; and in these instances, although a suf- 
£cient separation from the surroimding chalk to allow 
the developement of the form cannot be obtained, yet» 
by their being carefully rubbed down to a smooth sur- 
fkce, something of this may be discovered, with, ge- 
nerally, a tolerable display of the internal structure. 

The nodules of chalk flint frequently contain the 
silicified remains of sponge, and in a state which will 
allow their form and structure to be much more easily 
traced than in the chalk itself. The most common forms 
in which these occur are oblong or nearly globular: and 
they are either imbedded in the chalk, or scattered on its 
surface, or in the neighbouring declivities. These may 
be frequently finind on the Sussex downs, Ihe Gog- 
magog hills of Caiabridgeshire, and, indeed, on or about 
most <tf the chalk hills. These nodutes appear to have 
been formed nmnd fragments of sponge of different forms 
and struetnre, and to be nM>re or less filled, according 
to the degree of decomposition and subsequent ronoval 
which the included substance had sostained after its 
ittclasion* In some specimens, particularly among those 
of Wflhdiiie, which have been collected by the liberal 
enoonragement of JUiss Benett, a tuberous or ramified 
body, aujd, in some instances, two such bodies, are 
eaKfamded aciens the cavity of the flint, and covered over 
with a fine white powder of chalk and silex Mended. 
Timse bodies appear to be casts in the cavities of sponge, 
the substance of which has passed away. In others 
the substance which had been included appears to have 
been broken down and removed, and its place occupied 
by chalk which has intruded in a pulverulent state ; 
whilst in others the cavity alone remains. Oblong 

H 
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nodules^ found on Stokenchurch Hill, and for some 
distance on the Oxfordshire side, very frequently ex- 
hibit specimens, which, on being broken, display the 
structure of the Zoophyte in great distinctness. In the 
chalk marl at the foot of the cliflF at Beachey head, are 
botryoidal and lamelliform masses, which not only from 
their external forms, but the appearances yielded on 
their fracture, lead us to the recollection of the masses 
of fossil sponge at Farringdon, and which, in all pro- 
bability, have been jrielded by the chalk marl. 

Fossil sponge of a very fine texture, and in a pulvi- 
nated form, is sometimes found investing the shells ac- 
cumulated in the cliffs at Walton and Harwich. 

A flint stone, found on the shore at Dawlish in De- 
vonshire, bears decided marks of its having derived its 
form from the siliceous impregnation of sp, mammillaris. 

Several fossils of the tribe of Zoophytes having been 
noticed in a former work, which, although not possess- 
ing the decided characters of the genus, were still, with 
expressed doubt, placed among tiie Alcyonia; an at- 
tempt at a better classification of some of these bddies 
is here attempted. 

The first of these, are those bodies which are distin- 
guishable by bundles of tubuli passing through a sponge- 
ous substance, and which may be thus characterised. 

Siphonia. — A fossil animal, with a polymorphous 
body, supported by a stem proceeding from a fusiform 
or ramose root-like pedicle; the original substance 
spongeous, and pierced by a bundle of tubes derived 
from tlie pedicle, passing through the stem, then ramify- 
ing and terminating on the surface of the body. 

The various spongeoid fossils, bearing the forms of 
cups, funnels, fruits, &c. described by M. Guettard, 
as obtained from Verest, near Tours and Saumur, and 
at Montrichard, in Touraine, and by the Rev. J. 
Townsend, as found in the green sand of the Vale of 
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Pewsey*, as well as those which are figured, PL IX, 
fig. 1, 4, 5, 7, 11, 12, 13, PI X.,fig. 6 and 13, of the 
second volame of Organic Remains, &c. are of the 
same genus. 

Since the publication of the last mentioned work, 
Mr. Webster made the discovery of those interesting 
fossils in the Isle of Wight, which from their long 
seeming stalks, and from their tulip-formed superior 
terminations, obtained the name of tulip alcyoniaf. 
These fossils decidedly agree in the characters which 
have been assumed for this genus. 

Soon after the discovery of these fossils. Miss Be- 
nett, whose exertions have much aided this depart- 
ment of Natural History, favoured the Geological So- 
ciety with a suite of drawings, and of fossil speci- 
mens of various forms, but decidedly of this genus, 
which had been found in the sand, . chiefly in the 
neighbourhood of Warminster. This valuable collec- 
tion is rendered extremely interesting, by the great 
variety of forms which these fossils have assumed; 
cylindrical, straight, ramified, round, oblong, ovoid, 
wide and narrow, short and long, cup or funnel-formed ; 
elongated like a cucumber, as in Organic Remains, 
Vol. II, PL X, fi^, 6 ; tulip-formed, exactly agreeing 
with those discovered by Mr. Webster, and assuming 
also the forms oispongia turgida^ sp. alcicomis ^ dami- 
camis, and indeed many other of those forms which 
sponge offers to our observation. Among the most 
interesting specimens are those which are^lobated, and 

• The Character of Moses, &c. PI. T, fig. 1, PI. 11, fig. 1, 2, 3, PI. Ill, 

t Geological Transactions, Vol. II. Tlie importance of this discovery 
of Mr. Webster will be observed, when it is considered that the remains 
of tiiis animal, known perhaps only in this formation, are found in consi- 
derable numbers in the Leith Hill of Surry, in the green sand of Wilt- 
shire, Devonshire, &c. and in the free-stone of Portland, approximating to 
the green sand. 
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in which from two to five or isix lobes^ closely tmifed 
together, are fotmd upon one stem ; and fai one speci- 
men, two stems arise from the same base, one of 
which terminates with three and the other with four 
lobes*. ' 

Flints are sometimes found of a roundish form, 
pierced internally with numerous tubules passing in 
every direction, and giving the idea of the flint having 
invested a small hispid leafless shrub. It is extremely 
probable that these fossils may have originated in a 
species of this genus, bearing this form, and having 
the tubuli thus radiating through the spongeous part ; 
the siliceous impregnation having solidified this part, 
and left the tubules unfilled. 

It is not to be doubted that, when the specific dis^ 
tincticms of the several specimens belonging to this 
genus have been ascertained, the number of its species 
will be found to be very considerable*. 

At PI. I, fig. 8, is represented a transverse section 
of one of the stems of a tulip-formed specimen, in 
which the bundle of tubules are shown ; and at fig. 7, 
the superior extremity of the same fossil is given, 
with the numerous terminations of the tubuli. lliese 
may be also generally discovered on the sides of the 

* From the account given by MUs Benett to the Geological Society, re- 
specting these fossils, it appears, that they are found in the Valley or Com- 
NMMi of Warfuimter, in the reddish yeHowssmd, at a depth seldom exceeding 
two feet, on the sidea of the hill». At Whitburn near Otaythiil, io the same 
neighbourhood, the green sand comes to the surface, and these fossils are 
found in it. At Boreham, on the east side of Warminster, the grey sand ia 
uppermost, and there, but most rarely, are found fossils of the same kind. 
^ Tbete fbsmh,^ it is obserred by Miss Benett, "appear to belong to the top 
of the sand formation, without regard to the sort of sand. The yellow sand 
appears to ha the grand depot of them: in the green sand, large specimens 
preJliii^HiMe; but these of tlie grey sand are in a higher state of preser- 
f ation.* 11*Wl f«8«lh were discovered by Mr, Oeorge Warren of War- 
minster, to whom toss Benett states herself to be indebted for them. 
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depression or cavity which sometimes exists in the 
soperior tennination. 

The existence of these animals appears to have been 
confined to that sea from whose waters the green sand 
formation was deposited; no traces of their remains 
being mentioned as foimd in the strata of any of the 
preceding or subsequent formations. 

AnimaHsation has, in this genus, proceeded a degree 
beyond that in which it exists in sponge; since, 
added to the spongeous texture, is tiiie bundle of tubes 
\diich has been here considered as yielding its generic 
distinction. 

In the fossils next to be examined, a different and 
more distinct kind of organisation is discoverable : tubes 
here exist also in considerable number, and are con- 
nected by transverse intercurrent tubules. The or- 
ganisation existing in this animal seems to authorise 
its being placed in a distinct genus ; and it is presumed 
that the designation which is here assumed for it will 
not be disapproved. 

Mantellia. — ^An animal with a fusiform or ramose, 
root-like pedicle, a stem and body formed of tubuli, 
anastomosing in a basket-like texture, with openings 
on tiie internal surface. 

The most common species of this genus is the fossil 
which has been described by Mr. Mantell, as a species 
of Alcyonimn^. fiut whilst removing this fossil from 
the genus under which Mr. Mantell had placed it^ it 
most be observed, in justice to this gentleman, that it 
had been stated by the present writer, that '* although I 
Aan in general speak of these bodies as alcjronia^ I 
,am aware that, when thdr histories have been eluci- 
dated by the inspection of more illustrative specimens, 
several of fliem may claim other designationsf.*' In 

* UescriptioB of a fosnl AleyoMim ftom te dbalk ttnta, near Lew«t.. 
X V an wir li o nsgftiie Lntean Socistj, VoL XI, 1816, FMrtf, va«K4ai» 
t Oi^anic Remains of a former World, Vol. 11, ^jgi ^9. 
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conformity with this opinion, Mr. Mantell chose to 
speak of this body as an alcrfonium; his judgment, at 
the same time, directing him to do it with due reserve ; 
he also ** wishing it to be allowed only a temporary ad- 
mission into this situation, till future discoveries shall 
point out more precisely its situation in the scale of 
animated nature." 

The specimen PL I, fig. 9, reduced from Vol. II, 
PL XI, fig* 1, of Organic Remains, belongs to a species 
of this genus, and appears to have been part of a stem. 
In this species, it will be observed, that the trans- 
verse anastomosing vessels are but few, and smaller 
than those which proceed in a perpendicular direction. 
In the specimenPZ. I, fi^. lO", reduced from PL XI, fi^. 6, 
of Organic Remains, the characteristics of the genus 
are more decidedly shown, the intervening vessels are 
much more numerous, and approach nearly in thickness 
to those which they connect. In other specimens de- 
picted in the work just referred to, the characters of 
other species may be perceived ; thus in Organic Rem., 
Vol. II, PL XI, fig. 3, the anastomosing is formed 
by the oblique arrangement of the tubuli ; and in fi^. 7 
of the same plate the same effect is produced by the very 
frequent ramifications and inosculations of the vessels. 
It is indeed extremely probable, from the appearance of 
numerous imperfect specimens, that the industrious 
collector will be enabled to place many more species 
under this genus. 

The remains of this genus are almost aU confined to 
the chalk; but in one or two specimens, appefarances are 
observable which lead to the supposition that they may 
have been deposited in some part also of the chalk marl. 

Alcyonites. — ^There are very few animals to which we 
can have access in their living state, whose nature and 
structure are so little understood as the Alcyonium; 
and hence have arisen considerable difficulties when 
examining them in their fossil state. The definition and 
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tions of M. Lamouroux^ with the observations 
\B has made on their structure^ are so likely to 
sefiil information in the examination of their 
)mains^ that I feel no hesitation in introducing 

nttiifi. —A polymorphous polype bearing animal^ 
>f a fleshy animated mass, sometimes inert^ 
3 sensible^ and filled with retractile polypi 
land on its surface. In the dry state this 
rnrs composed of fibres reticulated and in- 
the centre, radiating to the circumference, 
kl with a firm cellular, coriaceous or creta- 
ring*." 

ber of tentacula are said to vary in different 

t M. Lamouroux only examined the polypes 

m^ lobatum, and found them not to agree 

ttributed by Dr. Solander and Dr. Spix to 

)wing catalogue, as in that of the sponges, 
ious characters, and those which are most 
dtected in the fossil, are particularised. 

arboreum. — With papillary pores dis- 
ateral and terminal tuberosities. — Gmelin, 
.1. 
.....^cam. — With a simple stem, subramous, and 
papillous at the extremity. — Marsilli, Tab. XV, n. 
74, 75. - 
8. A. lobatum. — With a grey, tuberous crust; lobated; 
with numerous impressed pores. — 

1. A, digUatunif or de^d man's toesof £Um, Caral.Tab, XXXII, a ; . A.a. 
9. A. €X08. Spinx, An. du Mua. Tom. XIII, Tab. XXXIII, fig. 8 to 14. 

4. A. rubrum. — Red, soft, and encrusting; entirely 

covered with points or stars with eight rays. 

5. A* cydonium. — An oval or elliptical mass, convex 

above, concave beneath, irregularly grooved and 
notched ; cells discoverable if the skin is not injured. 

6. A. fiMLSsa. — Irregularly shaped. 

* Histoire dca Polypiers Coralligenes flexibles, &c* par J. V. P. Lamou- 
ronx, A. Caen, 1816, p, 317. 
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7. J.ctdam.— Fixed, globose, and hard; excavated by 

tortuous sinuses; temunal depressioxi laife; fre- 
quent, small, substellated openings* — JDanai. Adr. 
p. 66, Tab. IX. 

8. A. vesparmm. — Kxed, erect, large, orato-obloiig ; 

apex, obtuse ; internally cavernous ; many udnwie 
openings. 

9. A.mcrustans. — Lobated; spongio-fibrous mtbin; 

numerous small substellated pores. 

10. A. serpens. — Fleshy, tape-like; tortuously creeping ; 
-mill wart-like prominences with subradiflfted open- 
ings. 

11. Astfigonum. — Carnous, cellular, imbtiigona], cover- 

ed aU over with small openings. 

12. A.foratum. — Oblong, smoothish; sur&ce subreti- 
culated; foramina rather large and scattered. 
Spongia ? 

13. A. crtbrctrium. — ^Coriaceous, widely incrusfing. 

14. A^ pAa0oM2». --Pedicle short and thick, sapp^Ung 
wide tortuous lobated branches, heaped in a dense 
mass, with small scattered osctQa. 

15. A.pyramidak. — Cylindrico-conical; red and fleshy 
within. 

16. A.pnhnonaria. — Pnlpous, olive-coloured and Vvid; 
compressedly lobated ; covered widk very small 
stellated oscula.-jBC«CoraZZ. p. 97, n. 1, Tab. XVII, 

b, B, c^ ly. 

17. A. lyncurium (Orange dn mer). — Globose, fibrous, 
yellow, warted. — Plane. Conch. JKtir. 2, p. 44, 
app. 2, p. 114, n. 8 ; Marsil.p. 82, Tab. XIV, n. 72, 

18. A. alburnum. — ^White, very branched, thin, sub- 
divided, with tubular-terminal pores. 

19. A. plicatum. — "Wide, rounded, lameliiform, with 
thick famellse windingly plaited, siAcrisfated, with 
minute scattered foramina. 

20. A,sinuoeum. — Lamellated; erect, (thick lamina, tor- 
tuously windmg like the folds of the brain, with nu- 
merous marginal openings. Spongia? 

3L A. muums diaboIL — Polymorphous, perforated, with 
obtuse protuberancesL 

22. A. diffiisum. — Veiy ramose, diffused and ill-ibrmed. 

23. A. sceptrum. — Long, cylindrical, obsoletely cla- 
vated. 
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24. A. tTmferwnj^Loiag brancheSi rather flat and brat 
like a sabre. 

25. A.junceum. — ^Very long^ roundish^ but compressed^ 
• soft branches. 

26. A. quercinum. — Frondose, with flat, winding, lo- 
bate processes. 

27. A. asbestimtm.^Stem reddish, nearly cylindrical, 
beset with oblong pores^ set in quincunx order. 

28. A. cranium. — ^White, tuberous, set vtiih setiB. 

29. A. papillosum. — Sessile, incrusting, and variously 
lobated and papiUated with spinous tubercles and 
echinulated interstices. 

20. A. tuberosum. — Tuberous, yellowish: tops often 
subdivided ; set with tubular pores. 

31. A. Jicus. — Fig or pear-'formed ; tuberous, rather 
ovate ; pulpy and livid.— ilfar^. p. 87, Tab. XVI, 
n. 79; 

M. Lamouroux observes that there is reason for be- 
lieving that there exists in the Mediterraneeui two 
bodies of the same figure : the one beloi^ing to 
sponse, the other to alcyonium. Solander considers 
that ngured by Ellis to be sponge. 

32. A. cytindricum. — ^White and round. 

JLamarck considers this as only being a detached por- 
tion of a ramose alcyonium. 

33. A. radicaium. — Substcmce homogeneous,like cork ; 
with very small scattered pores ; base divided by 
many clefts. No bark discoverable. 

34. A gelatinosum, — Cylindrical or compressed, pel- 
lucid and watery within, irregularly cosonpressed 
and branching. — Planc^ ed. 2, p. 115, c. SO, Tab. 
X, A; Ellis, Cor. p. 102, n. 5, Tab. XXXII, fig. 
dD. 

In Parkinson's Herbal, he considers it as a 
spoAge : others have thought it an nlva or sucus. 

35. A. papillosum. — Encrusting, covered with large 
. convey papillae. — Mars. p. 86, Tab. ILWyJig. 7d-78. 

36. A. distomum. — Encrusting, with red scattered pa- 
pitlse, each with two openings. 

37. A. gorgonoidsM. — ^Ash-coloured, flesh mixed with 
sand ; radiated wart-like cells. — Solander and Ellis, 
p. I8i,n. 8, Tab. IX., Jig. 1, 3. 

3d. A. comiculatum. — Four steUated pores surrounding 
a centraJ papilla, with four erect terminal crescents. 

I 
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39. A. stellatum. — ^Terminations distinguished by two 

stellated cells. 

40. A.fluviatile. — Encrusting, polymorphous; set with 
pentagonal tubular pores. 

The following compose the {second section of the 
Alcyonia of Lamarck, who distinguishes them froxa 
the former by the openings of the cellules not appear- 
ing on the dry specimen. M. Lamouroux considers 
them as doubtful, and perhaps as intermediate be- 
tween the Alcyonia and the Sponges. 

41. A compacttim. — ^Tuberous, globoso-pulvinate ; sur- 
face smooth. 

42. J. fnedullare. — Lamarck assumes for this species 
the synonymous alcyonium of Ellis, . Cor. Tab. 
XVI, fig. D, d, D 1. 

43. ^. testiidinarium, — Elliptical ; rather flattened con- 
vex, spread, slightly reticulated, with many dorsal 
ridges, with slightly interrupted cristas. 

44. A. orbiculatum. — Compressed, rounded, thick; sur« 
face rough and very porous, unequal sized pores. 

45. A. radiatum. — Circular; upper surface concave, 
smooth, folds radiating to the margin; with about 
six conoidal tubercles; lower surface convex, 
radiated with fibrous costae. 

46. A. cuspidiferum. — Sessile, erect, hollow; slit up- 
wards in many long, straight, sword-shaped lobes, 
with a surface very slightly porous. - 

47. J. granulosum. — Hemispherical, gelatinous, semi- 
peUucid; raggedly grooved underneath; surface 
granulated and wool-like. 

48. A. putridosum.^ — Ventricoso-globose, somewhat 
pear-shaped ; thin at the edges and slightly reticu- 
lated ; surface set with tubular openings. 

49. A. purpureum. — Of an intense purple ; flattish, car- 
no-spongeous ; surface smooth. 

50. A. boletus. — Substipitated, clayated ; internally, ra- 
mose fibres latticed with dilated lamellae; surface 
incrusted, porous and tuberculated. 

61- A. boletiforme. — Sessile, simple, rounded ; flat on 
one side, convex on the other; with small tubercle* 
formed risings sprinkled with small cells. 
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Although difficulties may attend the attempt to ar- 
range^ by these characters^ substances so vaguely formed 
as the alcyonia^ especially those which exist in a fossil 
state ; yet it will be found that the above table will 
afford considerable advantage to the student of fossils. 
He will by a comparison with the characters of the 
species as thete given, and by attention to the following 
observations^ gain a nearer approximation to the true 
character of the substance under examination, and will 
be frequently enabled to give to it a name and place. 

Difficulties must frequently arise whilst endeavouring 
to make the required distinctions in fossils of this kind, 
arising from the inability which is frequently found 
of ascertaining, in fossil specimens, the nature of its 
texture ; it sometimes happening that no assistance can 
be jrielded either by the form of the fossil or by the ap- 
pearance of its surface. The ambiguity arising from the 
form depends on the fossils of this genus being some- 
times found under the same specific forms which belong 
also to Spongites, Syphonites, and Mantellites : this is 
particularly the case with the cyathiform and fructiform 
species, which may be found in all these genera. 

There are therefore four distinct genera under which 
fossils bearing the same general forms may be placed ; 
and the characteristic marks of each genus will, in ge- 
neral, be found sufficiently evident on their surfaces to 
mark the situations, which, in classification, each of 
them should hold. 

If a cellular texture, such as would be formed by the 
irregular decussation of membranous substance, can 
alone be traced, without any appearance of tubuli, the 
place of the fossil would appear to be under the genus 
sponge; but if, in addition to the spongeous texture, 
straight or regularly divaricating simple tubuli should 
appear, its place would be under syphonia. If, whe- 
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ther spongeoas textarc appear or notj simple tabes 
are dUcovered connected laterally either by anafftomos* 
ing or intercurrent tnbnles, the fossil may be cona- 
dered as belonging to ManitlUa ; but shoidd tbe more 
compact part of the fossil, or its porous rarface^ die- 
play the evident laboors of polypeSj no doubt should be 
entertained of placing it among the species ofAtoyomMm* 
This may be instanced, as has been just mentioned, in 
those fossils which bear the forms of firuit: in sponge, is 
Sp.Jicifarmis; in syphonia, a correspondent form fre- 
quently occurs; in Mantellia, the fossil figured. Or-- 
gaaic Remains, Vol. II, PL XI, Jig* 3, may be in- 
stanced ; and in Jlcyonium, is both J. Jicus and J. cy« 
donhim^ 

Although M. Lamouronx has not thought proper to 
reject from tide preceding table several bodies wUch 
have been considered as Alcyonia, be is himself of opi« 
nion, that the number should be much diminished: coo- 
sidering those only as Alcyonia which are evidently 
the production, and have been the habitation of polypes. 
He accounts for Lamarck having intermingled and 
confounded these animals^ by his having too firequently 
judged of them from the dry specimens; but i* of 
opinion that they may be readily distinguished either in 
their living or dead state. 

In the recent alcyonia, the polypes or their cellfi 
may be always seen on taking them out of the sea ; but 
nothing similar is discoverable in sponges. In the alcy- 
onia not only is that pulsatory motion observable which 
is attributed to sponge, but, in those alcyons whicb aro 
ramified, tbe branches are sometimes seen to be curved 
and afterwards straightened again. This is particularly 
observable in A. lohatvm. The difierence between tho 
two animals is also apparent on the examination of 
the dried specimens. On a section, cither transverse 
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or veTtical^ being made of dried sponge, no difference 
of substance is discoverable; from the centre to the 
circumference is the same organisation; but on making 
a section in any direction through the centre of the 
dried alcyonium, a structure more or less fibrous, 
And a substance more or less grooved, will be seen 
passing from the centre to the circumference, and on 
the surface will be found a distinct skin or bark-like 
covering, with numerous foramina, some of which are 
hardly perceptible. These foramina appear to be .the 
openings of the radiating fibres, or tubes rather, and in 
some species are very evident. 

To endeavour to trace the fossil remains of Alcyonia 
to the strata in which they wer<i originally infixed, has 
hitherto been accompanied with but little success: this 
has been partly owing to the incorrect accounts which 
havQ been given, respecting these and similar sub- 
stances by the earlier writers on fossils : and partly to 
the difficulty of discovering these fossils when imbedded 
|n stone, in the more obvious characters of which 
they are likely to participate, and thereby become more 
difficult of detection. 

The fructiform figures which the spongeoid fossils 
IM> fi:equently possess, had obtained for them, to a late 
period, the names of those fruits which it was thought 
they most nearly resembled ; and even when, in a former 
work, the present writer removed these substances 
from the vegetable kingdom, he was still unable to 
discover in them such characters as would allow him to 
decide which, specimen should be considered as sponge 
and which as an alcyonium. It is a remarkable cir- 
cumstance, and not easy of explanation, that, after nu- 
merous eager examinations with powerful glasse^t, he 
Jias never seen, to his knowledge, the characteristic 
radiirting or dcpussating fibres of the internal part of 



62 

the Alcyonium. In the fossils represented. Organic 
Ithnains, Vol. II, PL XI, fig. 4 and 8, where the ap- 
fitoVance of a cortical substance led to the belief that 
%bfest5 substances are of alcyonic structure, and although 
ttiie specimen, fig. 4, in particular, possesses such a 
tfegree of transparency as allows the discovery of or- 
^niic structure, in that part which is connected with its 
feortital covering, no appearance of fibres can be dis- 
covered. 

But llie establishment of the genus SipJiania, it is 
fcojifed, will considerably assist in ttie required arrange- 
ment of this class of fossils: lh6 obvious tubidar struc- 
ttfrfe in the fossils of this genus will readily enable the 
^ftndebt to effect their separation fVom those of Spongia 
"ahd Atc^onfutn : und in cotisequ^nee of this abstmiction, 
it will in iutOYe be only required to determine to which 
'df these two genera the retnaining ambiguous fossils of 
Vhis clasB are to be attached ; or failing in this, to en- 
' fle ac v u ur to detect in them the characters of some un- 
iTOSc^beA genus. 

With respect to the ascertaining of the stratum or 
even the formation to which the alcyonic fossilit be- 
long, little more than negative information can be 
Igiven. It does not appear that they exist among the 
Sffphdnia in the green sand ; none having been Bpoken 
tit as existing in the rich urines of Warminster, in the 
Portland freestone, or in the Black-down hills of De- 
vonshire. 

Some fossils, which have been considered as belong- 
ing to this genus, have possessed appearances which 
liave led to the suspicion that they had been imbedded 
in some of the strata of Oolitic formation; but tip po- 
sitive evidence has been adduced of their having been 
found in Such situations ; nor do any statements appear 
to have been made of their remains having been detected 
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in any of the subjacent fonoations of lyas,' mountain 
limestone, &c. 

It is from flie examination of the. matrix of some 
fossUs apparently of this genus that the coigecture i» 
offered that the chalk marie is the stratum to which 
the alcyonia more peculiarly belong. 

Tetlua. A tnberoosy sobgloboie polypifer, fibrous within; di6 fibres 
rather fasciculated; divaricatiDg or radiathig firom the centre tb tbe peri* 
phery, and glaed together by a small portipn of pulpy matter; eeUs la a 
cortical cmst duposed to fall off. 

The diaracteristie diffiBrenee of this genus, and by ivfaieh it Is pfvpoacd 
to separate it from Alcyouimny is the divergiqgy radiating^ iiiliiil fibicfy 
being collected in fiueieniie. 

From the description of this genus and of some of its 
species, there does not appear to be any reason for sup- 
posing that it may not be as susceptible of those 
changes on which petrifaction depends, as some of the 
species of Alcyonia are known to be. Fossils indeed, 
resembling in form Tethya lyncmium, (Orange dn Mer) 
figured by Marsilli, Donatio and Esper, are not infre- 
quent among the assumed fossil remains of Alcyonia. 

Cisdie. A free, camose, tuberiform polypifer, lioUow and CMpty, and 
firm and hard when dry; the outer surface being all over porous; and 
kas OB tlie side a separate circular area; pierced with laiger poiea» 

This animal is perhaps described only by Lamarck, 
who has seen but one specimen of it, which he pur- 
chased at the sale of the cabinet of M. Tnrgoty GU>- 
yempr of Guiana : nothing has been stated respecting 
its existence in a fossil state. 

Pafythoa. — H. Lamouroux bas very properly formed 
a genus for the reception of two animtjs which Solander 
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had placed among the Alcyooiuoi^^ but which diffev 
from that genus in manifesting more complexly of or- 
ganisatioii; tbe canities, which are distihct^ are divided 
by looigitudioal lameUas^ beiAg each appropriated to a 
dngle polype. 

Palythwu — A pol^pifer, flat, covered with numerous, cylindrical, united 
inai|iiniU«e, of more than a centimetre in height, with isolated cavities or 
cellnfeSy almost longitudinally chambered, and each containing a siq^le 
polype. — Ijun. 

Sp. 1. P, mammilloia. — The polypiferous ce4hilet with a steUat«d 
QP^i|lg--^'S»I. and EUii, p. 179, n. 5, To^. 1, fig. 4» $« 

- i%>»9* P.oQ^lhtm. — ^Rugous manunillv; opening steUated aftd i»di^ 

ated. — Sol, and Ellis, p. 180, n. 6, Tab, I, Jig- 6. 

A sketcli of this species in its recent state, from EUiSy is given Plate J, 
fig' 14. 

Qn^speeimen hiEis been seen by the wiitep wbieh he 
eeniiderdd «s tlie fossil remains of the second species ; 
it possessed the -general external charaeters, and also 
t^d the peculiar echraeeous appearance which is attri- 
hvted to it Ky Sctlander« 

AdvatoOing on the scale of organisation^ we arrive at 
that ditision of Zoophytes in which our admiratien 
is excited by the minuteness and elegance of forms^ 
observable in their receptacles ; the babitatiions of the 
animals appearing like mintite plants of beautiful forni^jt 
whilst the animals who formed and inhabit these dwell- 
ings rQq[uir€; the aid of thcf micrpscope to examine i<kto 
their native^ and oftentimes even to discover iUoir eji;- 
istei^ce. These little architects are divided into tho$e 
whioh form tb^ir douiicil^ qf a soft and yielding subr 
stance^ and those which have the property of secreting 
and depositing for this purpose a substance rapidly in- 
4uratiAg and acquiring a hardness alpiost approaching 
tb^at of atone: the latter alone require attQntiQn'here. 
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VovtPiVEM formed like Net-work, 
FhishYi.— Asubmembranous, flexible, lapidescent polypifer, frondescent, 
or expanded in a thin crusty formed by numeroos rows of cells, disposed as 
if woven together, on one, or on the two opposite suriaces. The cells ses- 
sile, contignons, adherent, short and oblique; the terminating mouth rather 
gaping, and in some deotated or ciliated. 

The following are given by liamarck as fossil species, but of which the 
genera appear to be doubtful*. 

1. Fl, teiuelata. — Incrusting, with septas rounded forward; cells depressed 

upwards; tlie mouth small and nearly round.— -Det ffiarefs and Le 
Sueut', tiuU. des Sc. 1814, p. 55, PL II, ^.9. 
Found on the fossil bodies, such as echinites, belemnites, he, of the envi- 
rons of Paris. 

2. Fl, reticulata. — Formed of moderately thick fronds with cells on both 

sides ; the cells long oval ; the septaB rather prominent ; and the mouth 
rather transverse. — Detmareis and Le Sueur, Bull, <fes Sc. 1814, p. 59, 
PL Ihfig, 4. 
Found in the sands of the environs of Valogne, with the baculltes, 
belemnites, &c. 

3. FL quadrata. — Incrusting and radiated, with cells formed in squares or 

parallelograms. — Desmaretsand Le Sueur , BulL des Sc, 1814, p. 53, 
PL U, fig, 10. 
Ob the cast of a fossil bivalve. 

4. FLcrassa, — Incrusting; tliick; with septse, prominent, but depressed 

upwards; the cells short ; a large crescent-formed month.— Desmare^s 
and Le Sueur, BulL des Sc. 1814, p. 53, PL II, fis^, 1. 
On a fossil oyster of Grignon. 

5. F(. er^^ocea.-'Incrusting; thick; with ovately oblong cells. — Desmareis 

and Le Sueur, BulL des Sc, 181 4, p. 53, No. 6» PL U^fig. 3. 
On a fossil mnrex in the environs of Plaisance. 

6. Fl, uiricularis, — Incrusting; with rather depressed ovate cells, widest 

behind; the mouth small and placed ibrwards. — Desmareis and Le 
Sueur, BulL dec Sc, 1814, p. 51, PL II9 fig, 8. 
On fossil echinites of the chalkt. 

In addition to these, M. Lamouroux particularises 
tiie following: 

7. FL hyweata, Foliaceous; the fronds dichotomous, with bifurcated 

soramits, and set with hexagonal cellules on both surfaces. — Desnutrets 
and Le Suewr, Bull, des Sc, 181|4, p. 53, PL II. fig. 6. 

8. FL microstomia, — ^Incrusting ; thm ; with oval, slightly convex, indistinct 

cells ; the mouth very small and round, and placed in tiie middle. 
Dtmarets and Le Sueur, BuU, des Sc, 1814, p. 54, PL II, fig. 9. 
On the brge fossil oysters of Sceaux. 



* Histoire Naturelle desAnimanx sans Vertebres, par M. le Chev. de 

t Histoire des Polypi^ coralligenes flexiMes, vnlgairement nomm^s 
Zoophytes, par J» V. F. Lamonroux, D.E.S. Caen, 1816. 



64 

II. CeUepora,^k iiibhq[>lde6i» polyplfer^ internally poroiis> expanded in 
m cnist, or raised in lla^ stiff, lobated or ramoBe, slightly convdated fVonds, 
bearing cells on their outward anrface. The cells, rather membranous, 
orceolatedy Y«utrioof6| dosoi rather projecting, and confhsed; tiie month 
coBStrictedi 

Desmarets and Le Soeur have, in the Bulletin des Sciences, already 

referred to, ascertained the exbtence of two fossil species. 

1. Cell, megastoma, Incrusting; with very distinct ovate cells, irregularly 
heaped together ; the mouth large. Pi* II, >^. 5* 
On chalk fossils. 
8. CeU, gtobulasa. Incrusting ; with distinct globulose cells, and a trans- 
verse mouth. 
On chalk fossils. 

The fossil CelleponB are distinguisliable from the 
fossil flostrae, by their cells being urceolated and irre- 
gularly placed^ and by the constricted appearance of 
(he mouths. 

No species of IStbulipora has been found fossil. They 
might be distinguished by their ceUs being longish, 
tubular, and not connected together by any lateral adhe- 
rence ; and by their mouth being round and regular. 

Neither has any species of the genus Discopora been 
described as seen in a fossil state : they might be distin- 
guishable by their form, which is that of a discoidal un- 
dulated plate, the upper surface covered with numerous 
small, short cells, in quincunx order, the mouth not be-* 
ing constricted. They differ from the tubulipores, in the 
cells being more sunk and less free ; and from the celle- 
pores in having no lobated, convoluted, or ramose ex*^ 
pansions. 

Eschara also has not been found fossil ; its species 
would be discovered by their flat, lamelliform, tihin ex- 
pansions, with cellules in quincuncial order disposed 
on both sides, by which they may be distinguished firom 
the millepores and re/lepores. 

Adeona might be placed in the same genus as Es- 
chara, but for its peculiar stem, which is suth-articulated 
and covered with a superficial crust, and its leaf-fortted 
expansions, which are covered wifli cellules. 
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Retepora has idso thin and flat expansions composed 
of branches sometimes free, but most frequently anas* 
tomosing in wdb*work or in fillets. The cells are dis- 
posed only on one side, which distinguishes it from 
the adeonas and escharas. It is not incrusting, which 
distinguishes it from the cellepores. 

A fossil species has been found in the environs of 
Angers, in small pieces, by M. Menard, which is thus 
described: — RH. firustulata. In flat pieces, in Is^tice 
work, with pores on one side. 

iilt;«o/Ue9.-— A lapideous polypifer, either incrasting or in a free mass 
composed of many concentric tables, invoWIng each other. The tables 
fire formed of tabuloae, alveohir, prismatic, short, contiguons, and parallel 
eeUnles, ooBnected eoLtemally in il net-work. — Lam. 

The greater part of the substances belonging to this 
genus, Lamarck observes, are yet only known in a 
fossil state ; and of these he particularises the following: 

1. AlveeHtet eBctutroides. — Snbglobose, the snrfiice webbed with rhom- 
boidel ceUs; the margin of the ceUs biporens; 

FooDfl fossil, in the en?iroos of Diwseldorf. In the cabinet of Cbevalier 

de Lamarck. A sabglobniar irregular mass, as big as a middling-sized 

apple, formed of nnmerous layers, rather thin, enveloping eadi other. 

9. A99. SKftor5tcit2arts. — Hemispherical ; the sorfiice perforated witii 

obliqne sobiMbricated cells. 

Fossil, from the envicons ef Dnsseldorf^ in the cabinet of CbcTalier do 
Lamarck. 

Tlieee are in masses rather large; they are convex, and almost tnrbi- 
■atod on one side; flattened and even a little concave on the other ; 
Mas of irregular hemispherical shapes. TTie beds are of a moderate 
tidckness, the inner ones being the thinnest; the tubes vhieh by 
their union form these Uiyers are very nmcb incfined. 
8« Ak>. mtdrepvm — Oblong, smooth, subramose, and ceticnUted on the 
Mlow smAce^-OstHord. Mem, Tom. Ill, Pt. 56, /. i. 

Fossil, from the environs of Dax, in the cabinet of Chevalier de Lamarck. 

This alveolite has the appearance of a long, rolled fossil madrepore, with 
edl8| not projecting as in the Madrepora pontes ; but the ezami- 
saHon of its interior part discovers a considerable difierence, and 
shows tliat the mass is a eonpomid of pcatagonal and hexagonal tn- 
bnlar cellules, placed in layers on each other. 
4i» Ako* iMeruittoM, — Incrusting marine bodies^ the outer surface reticulated ^ 
tlw ceQs prtsroatic, vertical, unequal, and close together. 

Hi israst is composed of a single layer of closely set tubes; the surfiice 
present's outwardly a net-work of small, unequal, pentagonal, or hexa- 
gonal mtshei. 

K 
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These fossils are perhaps^ not very frequent in this 
island : I know but of two ; one of which appears to 
belong to the last species^ Alv. incrustans. The poly- 
gonal septa dividing the meshes exist in the cavities and 
pass into the substance of a gravel flint, with the loca- 
lities of which I am uninformed. A portion is shown, 

Tne other is of an hemispherical form, and is, com- 
paratively, a very large ma3s, being more than fifteen 
inches in diameter. It is composed of concentric tables, 
about half an inch in thickness, involving each other, 
and formed of alveolar, prismatic, parallel and conti- 
guous cells. It was found in a mass of Portland stone ; 
and by exposure to the weather has undergone such 
separations of its external table, as have shown its right 
to be considered as of this genus, and probably as 
Alv, suborbicularis. 

OcelimiM.'^A lapideous polypifer, expanded in a membranoiifl form; 
variously convoluted and rather infbndibaliform ; with an arenaceous snr- 
face, porowi on both sides; pores cylmdrical, in quincunx order, with 
a solid axis in a raised centre. 

These bodies have the appearance of an eschara, or a retepora ; but are 
distinguished particularly by the solid central axis which is raised to the 
orifice of each pore, and forms thjere a species of papilla. 

There are bnt two species, both of which are fossil. 

1. OceUaria nuda, — InAmdibuliform, expanded and branching iq various 
ways.— IZomond Voyage au Momt Perdu, p. 1^8, PI, II, fig, 1, and 
p. 345 : Bulletin de$ Sciences^ No. 47, p. 177. 
Found in tlie lime-stone of Mount Perdu in the Pyrenees. 
9, Ocellaria inclmtu — Conical, involved in flint. — Guettard, Mem, Vol. 
Ill, PI XLI; Ramond, PI. ll, fig. 2 ; Bulletin de» Sciences, p. 177. 
Found in Artois. 

Dactylopora. — A lapideous free polypifer, of a cylindrically clavated 
form, with a perforation in the narrower extremity. The snrface reticu- 
lated with rhomboidal meslies, the net-work itself porous. 

It differs from retepora, in being a loose, simple polypifer, without lobes, 
Tftmifications or frondescence. It possesses an opening essential to it. 
The net-work is double, interior and exterior, which unite near the opening. 

D. Cylimdnkeea, 
1. Fossil. Keteponiet^B9$€JinirnaldePhyHque,Juin 1806. 
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FORAMIMATBD POLTPIFBRS. 

Stonj, solid, and intemaUy compact; with perforating or tubular cells 
not famished with lamime, 

Oov/i^.— A stony, free, oviform, or cylindrical, polypifer; hollow 

within ; the extremities generally perforated, and minate pores regnlarly 

diffiised over the surface. 

Known only as a fossU; very small, not exceeding two millimetres in length. 
The openings are suspected to have proceeded from iqjury. — Grignon. 

Sp, J. O, tnargariihda. — Oval, with very minate pores. — Grigmm. 
it» O, elongata, — Cylindrical; the extremities truncated. — Gfnigitoii. 

Lunulites, — A free, stony, circular polypifer, with one side convex, the 
other concave. 

The convex side striated in rays, with interstitial pores ; the concave 
side radiated with diverging rugae and grooves. 

Sp» 1. L. radiata, — ^The concave side with radiating striae, the convex with 

pores. 
Fossil.— -Grtg^non. 
2. L, urctoUfta. — Cnpola^brmed, tlie convex side latticed with numerous 

pores. 
It resembles in form the cup of an acorn or a thimble. 
Fossil, from Fames and liancourt 
It is also found in the green sand of Wiltsliire. 

Ordures.— A free, circular, stony polypifer; flattlsh; porous on both 

sides, or at the margin; resembling the nummuUtes. 

Set with minute pores, sometimes scarcely visible, reguhirly disposed, 

but not in a spiral order. 
It differs from Lunnlites in having pores on both sides. 

1* O. HMf^grMofo's.— With a porous margin ; both sides flat. 

Recent. 
9. — eompUmata,'^T\im, fragile, flat and porous on both sides. 

Fossil. — Grignon; Guettard, Mem. Ill, p. 434, Tab. XIII, Jig. SO, 32, 
3. — knticulata. — Upper surface convex, the lower flattish. 

Fossil. 
4» -* eomtava. — Convex on one side, and concave on the other; surface 
rather 'rugous. 

Fossil. 
5b — fliacrsfiora.— -Rather flat, with the centre depressed; nther hirge 
pores on each side. 

Fossa. 
6. — pUeolu8.^>^Convex on one side and concave on the other; a groove 
round the margin, no pores visible. 

Fossil. 

/>is<tcAepora.— A stony, solid, fixed, ramose and rather compressed poly- 
|iil«r. The pores unequal and marginal, placed on tiie two opposite edges, 
in longitndmal rows, and in the form of sutures ; stelliform ; wart-like 
projectioni are scattered on the sorfiice^f the branches. 
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This genus is formed by Lamaick for the reception 
of wimt has been considenNl as a miltopore^ mUt- 
pora violacea of Pallas ; but which from its form^ and 
the attangement of its polypi^rocis pores, he ttmks 
requires to be separated from that gemis. 

J. Digi. viotatfAt.-^ Ramom, with flciuiow ascending bMMliet wmt hiy 

compressed.— Ptfllot. Z^ph. p. t!58$ llllw oimI/M. p« 140. 
Not known fossil. 

MiOepotn.'^A stony, {nternftlty soAd, polynorphods, ramost or ftondes- 
cent polypifer, pierced by sinptei Ml hunetlated pofes. 

The pores cylindrical, and perpendicular to the axis or^o the expaoskint 
of the peljfpifer; f&t die most part small and sometimes not appannt. 

J. With the* polypiferous pores apparent. 
In Hiis ehns are disposed the following spedes of liinmMttySotanderi &e. 
3f. Squarrosoy complanata^ aldcomis, aspera, truncata, hiliil^tfray 
ptWMtfOy and rubra, 
9. With tiie pores scarcely or not tt eTl appar ent^— (NvUifrm,) 
Among these are placed, M. it^ormis, racemusy fasaiuUUay ft yw itdet, 
cakareay and tigmie^ft/rmi. 

None of these are represented as haYing been seen in 
a fbssil state, but the separations adopted here and in 
the subsequent genera are too important not to be par- 
ticularised, since by an attention to such distinctions 
fossil substances may be traced back to receat aaa- 
logues little suspected. At PL IX, fig. IS, is tiie lepre* 
sentation of, apparently, a minute frondescent fossil 
miUepore> frmn Chippeidiam* 

Ferosi#«s. — A stony, simple polypifer, in various Ibrnis, compoati of 
p&raUe), prismatie, fasciculated tubes. The tabes are pentagmalaiid hex* 
agonal \ regular or irregular \ contiguous and rarely articulated. 

The Favosites resemble the honey-comb in appear- 
anco« Lamarck describes two species, both fossil. 

5/>. 1. F.alfxohUa, — Turbinated, irregular, transversely sukated on Ibe 
outside ; tlie tubules nitlier large and subbezagonal ; the inside of tbe 
partitioM alhatid.^&|i. S^ II, Tmh. IV. 

This fossil is particularised as being a turbinated 
mass, as if truncated at the siunsiit» its nppw Muiace 
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shovrkig the tembiatioiMi of nneqaalised pentagons and 
hexagons, appearing like a net-work. The descriptions 
agree with the fossil from Dudley, represented Organic 
Remains, Vol. II, PL VU, Jig. 3 and 7, and the fossil. 
Organic Remains, Vol. II, PL V, fig. 9, is perhaps 
referrible to this genus. 

S. F. GothJUmdica, — With soM, parallel, contignovs, aod hexihedral prismi. 
Aman. Acad. I, Tab, IV, fig. 27. 

This fossil is very interesting. It differs from Ihe other 
species in the prisms being parallel with each other, as is 
observed by Lamarck, like the prisms of basalt. In 
the specimen which I possess, the angular tubes are so 
filled with earthy matter as not to allow the discovery 
of the state of the septa. 

Lamarck has thought it necessary to separate Tti&t- 
pora catenulata, chain coral, from the genus Tubipora, 
and to place it in a distinct genus, Catenipora, and to 
form a genus, Tubipora, for the reception of T. musica 
only. But, by this arrangementt eight species, placed 
by Gmelin under this genus, besides the fossil species 
radians and ramuhsa*, are removed, and no other 
genus proposed for their reception. 

But the chief generic character of the^e animals, as 
derived from their ascertained structure, is, that the 
animal substance contained in each tnbe «o communi- 
cates with the whole mass by an intercurrent organiza- 
tion, as to tender it one connected system ; and, by 
retaining the original arrangement of the perspicacious 
Unnseus, VfiiStk a very small change in his definition, 
the genus will be found sufficiently distinct and com* 
prehensive; and flie several species, the stmctme of 
which is known, will be characterised by the different 
modes of organisation by which this commimication is 
enecuHi. y 

e 
t 

• Orpate BiMte, Vi01. II, 1^ 19^ Pli I, p. 18, F/. Ill, A* 1- ^ 



70 

7W(i]iora.— A stony polypifer formed by eylindriGal or ovftl tnbes^ com- 
municatuig laterally with each other. 

8p,l. T. niMica.—- Formed by erect, cylindrical, paraUel, and distinct 
genicnlated tabes, containing an internal tabular organization, con- 
nected by small radiating tnbnli passing through the external tubes 
and the transverse plates, by which the tubes are supported add united. 
Recent. 
3. T. radians* — ^With erect parallel tubes, including others, which, by ra- 
diating horizontally through the external tubes, connect the whole. — 
Orff. Rem. Vol. II, p. 13, PL I, /rontispiece. 
Fossil. 

3. T. catenukUa.'^'Wiih erect, oval, parallel tubes, laterally porous, and 

placed in vertical laminae, which, by anastomoung, form a chain- 
work. — Jman. Ac. Tab, Vf^flg* 20. It is also represented, Org. 
Rem. PL III, Jiff. 4, 5, 6. 
Fossil. 

4. T. imZforts.— With very short, distant, erect, cylindrical tubes, placed 

in the connecting angles of flexuous vertical lamime. — MUlep. Serpene. 
Amcen. At. I, Tab. IV, fig. 26. 
Fossil. 
6. T. ramnloso.— Formed of tubes connected by sub-dichotomons ramifi* 
cations.— Or?. Rjem. Vol. II, p. 18, PL III, fig. 1. 
FossiL 

6. T.faMAaOaTWj^O. Pabr. Fn. GroenL 4«9. 
Fossil. 

7. T, ramosa. — Koelruter Act. Petrop. p. 374, Tab. X, fig, 3. 
Recent. 

8. T. pinnaia.^PalUis eL Zovph. p. 247, n. 151. 

Recent 

9. T.pemcilUaa.^O. Fabr. Fn. GroenL p. 429, n. 430. 
Recent 

10. T.flabelkari$.^0. Fabr. Fn. Groenl. p. 430, n. 431. 
Recent. 

11. T. stcUata.'^Modeer. n. Act. St9i^. 1788, n.lO, Ta6. VII, ;^. 1. 
Fossil. 

It. T. 9true8. — Modeer, n. Act. Stoekh. 1788, 4, n. 1. 
Fossil. Org. Rem. Vol. II, p. 16, PL II, fig. 1. 

An interesting fossil is found among the diluvial sub- 
stances of the Farringdon gravel, which has not hitherto 
been described, and which appears to belong to this 
genus. 

It is formed of tubes about the size of a crow's quill, 
inosculating frequently at its base ; the cavities of the 
tubes are divided by very closely-set transverse plates, 
pierced with a smaU, well-defined central foramen. 
Further opportunities of examining the fragments of 
this fossil are necessary to allow of detemiiniiigwhetiier 
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there exists any other commamcation between the tubes 
besides that resulting from their early inosculations. 
Until then its specific characters can hardly be consi- 
dered as ascertained ; but, should nothing contradictory 
be discovered, it may be distinguished as T. anas- 
tomosans. 

This fossil is seldom found in a state which will lead 
to a suspicion of its nature. The broken tubes, for 
they are generally in fragments, have mostly a whitish 
and shelly appearance ; but, on their surface being ex- 
amined with the aid of a lens, it is found somewhat 
to resemble that of shagreen skin, and to give the 
notion of its having been covered by the labours of 
some parasitic animalculse : but on examining the sub- 
stance at the fractured ends, it was found exactly to 
accord with the external surface, being composed of 
small, crumbly, rather oblong, particles, appearing 
as if held together by an imperfect adherence. The 
substance of the Tubipora musica being also examined, 
it was found to be of the same construction. 

Lamellatbd Polypifers. 

Stony polypifers, vr'ith lamellated stars ^ or with nndolating grooyes, 
famished with lamcllas. 

Lamellated Polypifers, with termndl $twr», 
Stylina* — A stony polypifer, formed of simple ttuck masses, echinated 
in the npper part, Nnmerons cylindrical fascicnlated tubes, containing 
radiating lamellae, with a solid axis: the solid styUform axei projecting 
beyond the tnbes. 
. # St, edUatdkito.— Recent, from the Sonth Seas. 

The recent species which Lamarck considers as the 
type of this genus, and which is the only one with which 
he is acquainted, was brought from the South Seas by 
Perron and Le Sueur, and furnishes us with another in- 
stance of the astonishing fact of animals whose remains 
are found in the formations containing the reliques of 
animals of the earliest creation; no traces of which 
have been seen in any of the subsequent formation^ but 
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which are now fomid te a liTing state in the seas of die 
opposite hemisphere. 

Different species of this genns are found in the tran- 
sition lunestone ; in one of these, the fossil is simple, 
of a tarbinated or rather of a longish clayated form, 
terminating at its upper end in a round, lamellated star, 
with a projecting style-like axis in the centre, PL X, 
fig. 4. In another species, a similar structure exists, 
except that instead of the periphery being circular, it 
is angular, and generally eiflier pentagonal or hexagonal. 
In a OnrA species, the fossil is of a compound con- 
struction, being formed by the union of polygonal, 
chiefly hexagcmal tubes. This fossil has a highly orna- 
mented surfiBtce; a projecting sharp ridge surrounds' 
every star; the styloid projecting axis rises from a 
depression in the centre, and from its sides the sur- 
Konnding lamellee ascend with an undulating sweep 
to the acute surrounding ridge ; the whole giving to 
each star somewhat of a floriform appearance. A small 
portion of this fossil is represented PL X. 
^ Not having the opportunity of reference to the speci- 
men referred to by Lamarck, the classification of tihese 
fossils must be indeed considered as conjectural: but it 
must be observed, that they appear to accord with the 
characters of Stylina ; and timt there does not appear 
to be any other genus in which they can be placed. 



SardnuUu—A stony polypifer, Ibnaed in a free, eimplt^ lindL 
by tubes united together. The tubes nnmeroaSy cylindrical^ parallel, and 
vertical, acemralated in bmHfles, by intermediate and tiansrerse aeptn. 
Radiaiing bmclie within tba tabet^. 

It difien don Mtparv in ite tab« bfiiog bMllatad, aul, thin jfy^ 
having no central style. 
1. Qurr. pcrfhraia, 

Tim ip fl<i i»fniykaown refltnt 
f. Sore, organum. 
This Is described as beuig found recent in the Red Sea, Fossil speciinens 
9n^imfmmAmtkibcotM€€lbeBAlde.'^9Mrqp.Orgmmm,Am.Ae. 
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C^ryopUUuk— A atony fixed polypiftr, simjple or tixaoMi -, Um ^ttm 
and branches rather turbinated, and striated longitudinally^ each being ter- 
minated by a cell, radiated in a stelliform figure. 

These substances are separated by Lamarck from the 
Madreporae, in which they were placed by Linnseus, 
and retained by Solander. Their distinctive character 
is> that their pol3rpiferons cells are really terminal ; the 
extremity of the stem, or of each branch, being ter- 
minated by a single lamellated star. 

Under this genus are placed : — 

I. Those with simple stenu^ folitary or fasciculated. 

1. Cmr. Cfothus. Mad, Cyathus, Sol. and Eltis, Tab, XX\IU,fe» 7; 

Organic RemaiM, U^Pl.lVyfig.l. 
Fossil. 

3. Caiycularis. Mad. lAn. Esper, Tab. I, Jiff, 16. 

<Fossil. 

3. *— — ^TttncttlarM.— Aggregated ; wit|i thick eyKodera, extemaUy retico- 
lated and connected by a lamelUted crust, witli radiating stars and a 
striated edge. 

Recent. 

4. Car, fascieulata, Mad,fa»eicuUtri»,—^lAn, Sol, and EUis^ Thb, XXX. 
Well preserved fossil specimens of this coral arc found in the transition 

UinesteBe of Gothland. 

Fossil. ^ 

5. attreaia. Mad. mnaicafy, — Esper, I, Tab, XXX, Jig, 1. 

6, - muaicaiis. Mad, musicalis.'^Lin, 

Fossil in the mountam limestone of Ireland. 

II. Those with divided stems or ramified. 

7. JUxuosa, Mad.^-Lin. Sol, and Ellis, Tab, XXXII, J^f, 1 ; Or* 

ffonie Remains, II, PI, VI, Jig, ». 
Fossil in the mountain limestone of the neighbourhood of Bristol. 

8. capitosa. Mad, Jiexuosa, — Sol, and Ellis, Tab. XXXI, Jig, 5,6. 

9. — *• anthophyllum. Mad, anthophylUtes, — Sot, and Ellis, Tab, XXIX. 
10. eomigera. Mad, ramea, var,'^Esper, I, Tab. X. 

11. ramM. Mad.— Lin, Sol, and Ellis, Tab. XXXVIII. 

If. ^^^r-^fmtigiata. Mad.-^So^. wd Bilk, Tkb. XXXIII. 

13 angulosa, Mad.—E^^. I, Tab. VIIL 

14, Mmtosa. Mad. anguhsa.-^Sol. and ElHs, Tab. XXXIV. 

15, ..^ ctfrdfMM. Mad.'^SoU and JSUIt, Tab, XXXV. 

JM^wUm. — k stony polyj^fer ; free, simple, turbinated or cnneiformed ; 
IdDgitndinally striated on the outside ; the base pointed, the terminating cell 
steUi^mpilj lamelUted and sonetimes oblong. 

Utose bodies are considered, by Lamarck, as dif- 
f«riiig firom CaryopkUUa in not being fixed or adherent. 
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Lamarck enumerates eight species, all of which are 
fossil. 

i. Turb. patelluttL-^Organic Remains, II, P/. IV, Jig, 6. 
An interesting specimen of this species is formed by a spatliose cast 
retaining satisfactory marks of its origin. 

2. turbinata, — Mad. Am. Acad. I, Tab. IV, /^. 2, 3, 7, Orgamie 

Rem, If, PI. IV, fig, S, 10, 11. 

3. —— eyatkoides. — Mad, turHnata. Am. Acad, I, Tab. IS y fig. 3; Orgtade 

Remains, II, PI. IV, fig. 3. 

4. — — compressa. — Organic Remains,!!, PI. IV, fig, 9. 

5. — -. cmpa.— Cuneiform, sulcated externally with longitndfaia] nndnlated 

grooves ; the star oblong, with rough lamellae on the side. — Grignun* 

C, sulcata. — Cylindrically striated ; with^ longitudinal grooves, the 

interstices transversely striated. — Grignon, 

7. CUoJus. — Clavatedly turbinate, straight, with longitudinal granu- 
lated and snbdentated striae. — Agin, and Aix-Ia-Ckapelle. 

8. ' Caryophyllus, — Roundish, but turbinated, with simple striae exter- 

nally. — Organic Remains, PI. XIII, fig. 10. 

CycMites, — A stony free polypifer, orbicular or elliptical ; convex and 
lamellated in the upper part, with a central groove ; flat beneath, with sunk, 
concentric circular lines ; one lamellated star occupying the upper suriaGC, 
with entire, smooth, and very slight lamellae. 

1. Cycl, numismalis. — ilfod. porpita; Lin, Am, Ac, I, Tab. IV, fig. 1, 

a. b. 

2. hemisptuerica — Scheuch. Herb. Diluv. Tab. XIII, fig. 1. 

3. cristata. — Orbicular; convex and lamellated on the upper side, 
with variously crested, slightly decussating ridges. 

4. — ellipHca. — Convex on the upper part ; stelkitcd by obsolete la- 
mellae; with an elongated central groove. — Guett. Mem. VoLlII, 
Tab.XXl,fig. 17, 18. 
Fossil. Perpignan. 

Only known as fossils. 

Lamarck observes, that this last fossil is the largest 
of the known species of this genns, and that its oval 
or elliptical figure is peculiar to it. The fossil here 
described is the same as is figured^ Org. Rem. Vol. II, 
PL X, fig. 1, 2, 3, 4, and its nature enquired into, 
p. 113. 

The superior part of this fossil, possessing the lon- 
gitudinal groove, derives a smooth downy appearance, 
from innumerably fine striae, formed by articulated 
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fibres, which, proceeding from the margin of the in- 
ferior surface, pass romid every part of the upper 
surface, and terminate in the sides of the central 
longitudinal groove. The inferior surface is nearly 
flat, and is marked by concentric linear ridges and 
corresponding' depressions, intersected by numerous 
lines, radiating from the centre to the circumference. 
The Examination of this peculiar organization evinces 
it to be probable that it gave to this animal the power 
of fixing itself, like the remora or sucking-fish ; whilst, 
by the opening in its superior part, it alternately 
received and ejected the sea water, the medium of its 
nourishment. 

Supposing the animal laid with its inferior surface, 
on any substance wet with the sea water, the retraction 
of the fibres upwards, about the centre of that surface, 
would produce a cavity and a vacuum between that 
surface and the surface of the body on which the ani- 
mal was placed : and there would be obtained such a 
degree of adhesion, that no removal of it from that 
spot could take place, whilst the vacuum was preserved. 
On the other band, on the contracting of the perpen- 
dicular muscular fibres terminating on the edge of the 
inferior surface, the edge would be raised ; air would 
gain access to the vacuum, and the animal be imme- 
diately loosened. But whilst fixed by its inferior sur- 
face, the muscular fibres of the upper convex surface 
wotdd, by their contraction, draw down the whole upper 
surface, and at the same time widen the central longi- 
tudinal opening, and necessarily expel the contents of 
the ventricular cavity. The immediate subsequent 
relaxation of these fibres would then occasion the re- 
filling of the cavity ; and tlms the alternate filling and 
emptying of the ventricular cavity would be continued. 
The examination of the figure given by Guettard, Me- 
moires^ Table XXI, fig. 17, 18, confirms this opinion. 



. Fungia, — A stony, free polypifery simple, orbicular or obloog ; conTCE 
and lamcllated in the upper part, with an oblong central groove ; con- 
cave and rough beneath. The star single, lamellated, and subprolifc- 
rous, occupies the upper part ; the laruells are dentated or rough on 
the side. 

^ The extensive surface which almost every species of this genus pos- 
sesses, formed by a single star, probably the labour of a single animal, 
, shows the propriety of placing it in a distinct genus. 

;^. I. F, semi/Kfid^a.— -Compressed at the sides, striated outwardly ; fhe 

edge bowed ;' a longitudmal i^roove, and a short 
pedicle. Fossil. 

2. — compressa, — Indian Seas. 
S, — cyctolites. — Indian 9eas» 

4. — patellaris. —Sol. and HUis, Tab. XXVUI, Jig. M 

5. — agaricifarmis — Sol. and Ellis, Tab, XXVIII, Sgf. 5, 6. 

6. — scutaria. . . —Rumph. Amb. VI, Tab, LXXXVIIT, fg. 4. 

7. •— Umacina. . • —JH. piletts^ Sol. and Ellis, Tab. XL v . 

8. ^talpa. .... — Sefco, III, Taft. Ill, /%. VI, 4- Tah.CXLI,Jig.31. 

9. —ptleus. . . . -^Rumph.Amb. VI, Tflt. LXXXVIII, jj^. 3. 

Fossils of tins geims have been fotind at Steeple Astatt. 

Tatonia. — A stony polypifer, fixed and frondescent ; the lob^s flat, 
subfoliaceoas, erect or ascending, with stelliferous ngtt -or ^c»OTet 
on each side. 

The stars lamellated, in rows, sessile, and father imperfect. 

None of tbe species of this genus have been found fosml. 

Sp. 1. Fav. agaricUes. ^^Mad.agaricites, — lAn. Sol, Sf ElLTai.l^&SX. 
2.  cristata. . — Knorr belie. Tab. A. X. /%. 1. 

Q. — — laetura. . —Sol. and Ellis, Tab.XLTV. 

4. -— - bolei^mU. — Mad. Cristata^ Ellis (wd Sol. Tub. XXXf, 

.^^•.3,4. 

5. divarieata, — Indian Seas* 

6. — - pUcata. . . — Esper. Supple, I, Tab, lAVI. 

7.  ' obtusungla, — Indian Seas. 

8.  frondifera. ^— South Sea. 

Agaricia, — A stony polypifer, fixed, with flat, subfoliaceous expan- 
sions, the upper surfaces only having stelliferous grooves. 

The stars lamellous, sessile, and in rows, most frequently impet^f^sct 
and hardly distinct. 

The Pavoniae and the Agariciae agree in some re- 
spects ; the stars are disposed in grooves or on rug^ 
in lines which give the first idea of the Meandrinse. 
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But ioL the PaTOKiifie, both sarface$ of the foliaceous 
expan^on aie consUuitly furnished with stelliferoiis 
wrhikles or grooves, whilst in the Agariciae only one 
surface is thus fomished ; and although, from the fbld- 
ing of the expansions^ contradictory appearances may 
be seen, the correctness of this obserTation will be 
ascertained by minute inspection. 

Sp. 1, Jg, cucuUata, — MacL Sol, and Ellis, Tah»XLU, 

2. — undata. . . ^^Mad, SoL and Ellis, Tah, XL, 

3. •*-- ampHata. . •<- Mad. Sol ^nd EWs^ T^. XLI, Jig. e. 

4. — rugosa. . . — South Sea. 

5. — papulosa, . ^-South Sea. 

6. — - iinnu • . . .— SouM-iSeit. 

7. — explunulata. — Mad, pileus, Esper, I, Tah. VT, 

'flo fossil specimens have been described. 

MeandrtHa. — A fltonj polypif^r, fixed^ in a simple hemisphaericaJ or 
bpberoidai mass. 

On the convex surface are excavated, open, winding, 
ambul»cr8B, las^ellated on each side. The lamellee are 
transverse and parallel, adhering cm each side of hillock- 
shaped ridges. 

The lamellee abut upon the MUock^like ridges : and 
the Ambulacra may be compared to tortuous vallies, 
separated by corresponding hills : the lamellated ridges 
occupy the interstices of the tortuous vallies which h|n[d| 
the polypes^ and thus separate^ them* 

Sp.^, Meand.lahyrinthictt, — Mad. laht^inthicaf S9/. and EHis, Tab. 

XLVT, fig. S, 4. 
2. — cerebriformis.-- Shaw's Miscel. IV, Tab. <JXViH. The 

American Seas. 8eba Mut. HI, 'Mf. CXII, 



M 5, 6. 
I, . . -^Mad. 



3. ' dadalea, . . -^Mad. dadalea, Sol. and EHa, Tab. XLVI, 

4. pectmata. . .—Lin.Sol.andElHs, Tab. ISVffi, fig. 1. 

5. — — areolata, . . .—Sol. and ElHs, Tab. XLVII, fig. 4, 5. 

6. — — erispu — Seb. Mus. Ill, Tab. CVIII,^. 8-5. 

7. gyrosa. . . . — Mad. Sol. Xfnd EUis, Tab. H, fig. 2. 

8. phrygia. . . —Mad. Sol. and Ellis, Tab. "KLWIU, fig. 2. 

9. fi lograna. . . — Mad. filograna, GmeHn. 

None of these species are mentioned as having been 
found * fossil ; they are lM)wever found in this state : 
some fine specimens are in the British Museum. Very 
beautiful spechnons, impregnated wilih q;)i^i\.X)^\^ \w^<& 
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collection presented by Dr. Nugent to the Geological 
Society^ collected by him on the Island of Antigua> 
with several other siliceous remains of AstretB, Mad- 

^^nopAora.— A stony polypi fer, fixed and Incrusting other bodies ; 
either forming a snbglobose, gibbous, or lobated mass, or spread in 
subfoliaceous lobes ; the upper surface is set with little stars raised 
in pyramids or little mounts. 

The stars project and are conical, or like little hillocks; the central 
axis is solid| simple, or dilated, surrounded by radiating lamellae ad- 
hering to it. 

In the Hydnophorasi as in the Meandrinae, the raised 
cones and little hillocks are the parts which occupy 
the interstices which are left by the poljrpes between 
them; the polypes existing in the vallies, where they 
adhere to each other. In the Hydnophorae, the cones^ 
as well as the little hillocks, are insulated and circum- 
scribed ; whilst the hillocks in the Meandrinaa are not 

The necessity of placing these fossils under a distinct 
genus was seen by M. Fischer, of Moscow, who dis- 
tinguished it by the name Hydnophora. Lamarck also, 
seeing the necessity of their separation, formed the 
genus Mtmticularia for their reception. 

Sp,l» Hydnoph, folium. Recent. 

2. I lobatum. Recent. 

3. polygonatum. Recent. 

4.  microconoi. — Mad. exesa. Pallas Zooph, p. 290. Sal. 4" 
Ell. Tab. XLTX, Hydnophora PallasU, Fisch. 

5.  meandrifium. 

(5, —.i....^ Cuvieri. Fossil. Bmsia Fisch, Reck. No. 4, Tab. I, 

7.  Molii. Fossil. Russia Fisch, Rech. No. 5, Titb, I, 

8. — — Knorrii. Fossil. 4 Fisch. Rech. No. 6, Guettard IIL 

P^ XXVII,/g. 2. 

9. — — — GueltardL Fossil. Fisch. Recti. No. 7, Cuettard III, 

P/.LXIV,/g. 1,4,5. 
10.  Bourguetii. Fossil. Fisch. Rech. No,S.Ouettard HI » 

PL XUV, fg. 5, 7, 8. 

The figures represented. Pi. Ill, Jig. 19, 21, 22, & 23 ; VIII, fg. 40 ; 
lX,j%. 41 ; X,^g. 46, in Bourguet's Traits, belong to this genus. 
Ihe fossils represented Organic Remains^ Vol. II, PI, Vl^fi^ 4* 
JP/. XII, Jiff, i, 2, 4, 6, 1 1, 13, arc aVso o( tVi\s tgetkus. 
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EcfUnophorUi — ^A stony polypifer, fixed,, flat, expanded in a rounded 
membrane, free and bearing the form of a leaf, finely striated on 
both sides. The upper surface is echinulated with small papitls; is 
besides supplied with rose-formed, convex, tubercles, considerably echi- 
nated, and pierced with one or two holes, each covering a lamellated star. 

The stars are scattered, circular, and covered ; the lamellae unequal, 
rather confused, projecting from the bottom and sides, and partly filling 
up the cavity. 
Sp, 1. Echinoph. Rosularia, Recent. Sea of New Holland. 

Explanaria, — A stony polypifer, fixed, expanded in a free, foliaceous, 
undulated, or convoluted and sublobated membrane, with one stcl- 
liferous surface. 

The stars scattered, sessile, and rather distinct. , 

Explanari(^ differs from the following genus, Astrea, 
in its never, fike the latter^ heaping into a globular or 
hemispherical mass ; but its expansions, at every age, 
preserving their foliaceous form, and allowing their 
under surface to be seen. The stars are only on the 
upper face ; and are circuinscribed, and not plunged in 
wrinkles or grooves. 

5p. 1« EjpL infundibulum, — PalL Zooph. p. 332. 

2. — tneunterina. . — Mad. Cinarescens, Sol. 4r EIL No. 36, 

Tab. XUII. 

3. — — gemmacea. . . — Mad. Scabrosa? SoL 4" EIL p. 156. 

4, aspera. .... --Mad. atptra. SoL ^ Ell. Tab. XXXIX. 

5. ringeits. .... — American Seas. 

6. — — crUtata. ..... — Mad. Acerotaf Sol. 4* EU. No. 30. 

Astrea. — A stony polypifer, fixed, conglomerated, incrusting other 
bodies, or formed in a subglobose but rarely lobated mass. 
' The upper surface set with sessile, lamellated, round or subangular 
stars. 

The stars in this genus are circumscribed. The substance is never 
raised in extended expansions, or developed in leaves, as in the Expla- 
narix, or ramified like the Madrepores. 

The stars are in some separated from each other by interstices, and 
in others, though circumscribed, they are contiguous. 

Stars separate, even from their base. 

^. 1. Astr. radiata. . . . —Mod. radiata^ SoL^ElL Tab.\LVn,Jig.S. 

2. -«— - atgut — Mad. Cavemo9a, Etp. Suppl. 1, Tab. 

XXXVU, (the great AstroUes) 

3. -«— annularis. . . — Mad. annularis, Sol. Sf EU. Tab. LLII^ 

fig' 1,2. 
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4. Aitr» r&hiloM, . . . — Iforf. ratuU»a,Sol 4* Ell.Tah, LV^fig. 1-3. 

5. - — amMM — JCorf. anamu, Soi. Sf EIL Tkb, XLVII, A. «• 

6, detrita. . . . . — Jl^ad. detrita^ Esper. Supplh Tah.XLVl. 

7. — porcaU. . . . —Mc£l, porc«*a, JSilper. ^tippi. I, Tafr. LXXL 

8. — «- punctifera. . — Ma(/. ifulMin 5ea<. 

9. ' mffrioptkttlmia, — Mad. Indian Seas, 

10. .^..^^ fMcro^^Aa^ima.— ^ea of New Holland. 

11. -«-- ;y^iWes. . ..^Mad.plewdeM,SoL^EU.Tab.Un,Jig.r,B. 

12. Stellulata. . ^Mad. stellulataf SoL i Ell. Tab. Uil^Jig. 

3,4. 

13. .«•.*». ohliqua. . . . — Sea of Guiana, 
14i patera. , . , ^-^outh Sea. 

15. — pufvinaria, . — ^o«M 5'cfl. 

Contiguous Stars. 

16. Astr. dipsacea. , , . — Mad-fatma^ Sol, Sf Ell. Tab, Lfjig.-l. 

17. — favosa —Mad. favosa, Esper, SitppL I, Tab. XLV, 

18. demieuUaa, Mad. dentiiuUaOf Sol. 8f Ell. Tab, XUX, 

fig' 1. 

19. vertipora^ - - - "^Indian Sen, 

to, — d^omUs. - - - - — Indian Sea 9 

%U — - te^kmUaris • - - '^Mad,Javo8a, Am. ae. Tab, IV j fig. 16. Fre- 
quently foQnd fossil. 

a. ^— abdita. — Mad. abdita, Esper. Supp, Tab. XLV, fig, 2, 

S3. -••^^ retyormis, • « • — Resembles in its network, Mad. reteporafSoL 

Sf Ell. Tab. LIV, fig. 5-5, which, however, 
is » true species of Forties. 

J.J,, heliopora, - - - — Soulh Sea. 

is, — erispata, - . - - — -/fufum Sea, 

«6. diffluens — S^uth Sea, 

27.   calycularis, - - '-—Sea (if New Holland, 

as, •--«- intersepta. - - - — Sou/^ Sea, 

29, — — emarciala. - - - —Fossil ; Grignon, 

Glomerated; the sarface reticulated; the 
stars subpentagonal, hollow, contiguous; 
▼ery fsw lamellae separate iVom the axis. 

SO. siderea, - - - - '^Mad. nderea. Sol, if Ell, Ttdt, XLTXyfig. 9, 

31. galaxea, - - - -^Mad, galagea, Sol. Sf EIL Tab, XLVll,figi,7, 

The corals of this genus will be frequently found in former writers^ 
under the name Astroites. 

At PL IKy fig, 11^ is represented the section of an 
Astrea in calcedony, firom Antigua^ by Dr. Nugent. 

PonYe*.— A stony polypifer, fixed; ramified; or lobated and obtpse ; 
the outer surface stellated all over. 

The stars are regular, uearlj^ contiguous, $uper^cisd or eiEcavated ; no 
margin, or an imperfect ooc; the Umidle filamentous, interrupted 
or cuipidated. 



81 

Pontes resembles both Astrea and Madrepora in 
some respects; but their stars diff(gr materially* They 
are not at all or but partially circumscribed ; their la- 
mellse are but filaments^ like the points of pins^ and are 
either tuberculated or cuspidated. The edge of each 
star is dentated or echinated^ so as to be confounded 
with the interstices which are often echinated in the 
same manner. 

Sp,l. Pt, reticulata. . -^Mad. retepora, Sol, ^ Ell, Tab, lAV^fg.S-^. 

2. amglomerata — Ab»que descriptione^ Sol* 8^ Ell, Tab, XLl,^^. 4. 

3. .i—.^ astreoides. - '^American Ocean, 

4. I I arenacea. - "^Mad, arenosaf Qmelin. 

5. clavaria. Mad, porites. Sol, Sf Ell.Tab.XhWlyfg- 1." 

6. scabra. Mad,digUata,Sol.8i ElLNo, 74. 

7. elongaia. 

8. f urcata. 

9. angulaia. - » ^^SouthSea, 

10. — subdigitata. South Sea, 

11. cervina. - - - — Indian Sea, 

12. verrucoaa. - -^^Mad, spongiosaf Sol. ^ EIL No, 49. 

13. ^-^-^ tuberculosa, 

14. '•'—' complanata, 

15. rosacea. - - - — var. Mad. /blioscs ? Sol. 8f Ell. Tab. Lll. 

16. mm-mmm spumoso, ' ' -^KnorT, delic. Tab, A. I, fg. 4. 

• 

PociUopora, — A stony polypifer, plant-formed, ramose or lobated ; tke 
surface set with deep cellules, as if scooped out, with porous interstices. 

The teWs few, distinct, hollowed into pits, the edges rarely prominent; 
obsoletely stellated ; the lamellae very narrow, sometimes none* 

The pocilliform shape of the cells, and the margins having little or 
no projection, separate this genus from Madrepora ; and the depth 
and fewness of the lamella^ from porites. 

Sp,\,. Pocill. acuta, • - - mtf,Mad.damicomis,Sol,8sEll,No,73, 

2, — damicomis • — M<td.daimcornis. Pall, Zooph, p,S^t Var, A.B. 
d. — — — — verrucosa, •> "^Mad, verrucosOiSol, 8f Ell* No,79, 

4. — - brevicorms. - — Indkm Ocean, 

5. Jknestrata, "^SouthSea, 

6. ■■■' r tHgmataria. '^Mad, murieala ? Esp. Suppl, 1, Tab, LIV, A, 

7. '*' ecsrvJea, - - ^-^Mad, cxrulea, Sol, % EU, Tab, XII, Jig, 4. 

Madrefoira, — A stony polypifer, fixed, subdendroidal, ramified ; the 
surface fandathed on every part with projecting, muricated cellsj 
the interstices porous. 

The ceds scattered^ distinct, cylindrical, tubular, and promiqent; 
hardly any stells; the lameUae of the internal parietes very narrow. 

linnseos and Pallas, it is noticed by Lamarck, gave 
the name of Madrepores to all the lamellated polypifers ; 

M 
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in cottaeqUence oi whiiQb, bodies ess^ially difibrent 
h«v« been olass^ to^tlier^ Lamai ck baying separated 
all tbofi^e lamellated polypilers wMcb appeared to bear 
distinctive genecic characters, retained under the genus 
Madrepore those only which are not found in form of 
incrustation^ and whose substance is divided in plant- 
liko lobes or branches, with a surface muricated by the 
sharp projections from stelliform, oblique, subcylin* 
drical, tubular, and slightly laminated cells, and by the 
finely porous and echinuiated interstices. 

Sp. 1, Mad» palmaia. - - - '^Mttd. muricata, Esper. Suppl, 1, Tah. LI, 

LXXXUI. 
2. ^abeiktm. - - -- '-'American Sfot ? 

S, carymbosa, - - ^^Rumph. Amb. 6, Tab. LXXXVI, Jig. ^< 

4. plant aginea. - ^^Mad. muricata^ Esp. Suppl. 1, Toft. LI V. 

5. pocillifera, - - '•^Indian or SouthSeas. 

6. — — iaxa ----- — South Seas. 

7. abrotanoides. - — Mad.murieata»Sol.SfEll. Tab, LVII. 

8. e0rvk6mis. - - — Seha^mus.S^lkib, CXiVy Jig. I, 

9. — — protifera, - - - ^^Esp. Suppl. 1, Tab. L. 

SerUUopora, — A stopy fixed polypifer, with thin and rather cylindri- 
cal branches. 

The cells perforated, slightly lamellated^ or ciliated in their edges, 
and placed in rows, transversely or longitudinally. 

This separation from Madrepores is founded on the cells thus placed 
iti rows, having only their margins set with very small plates, or 
rather hair-like points, instead of plates projecting inwards. 

Sp. I, Ser, Sululata.^Mad. seriata, Sol, ^ Ell. Tab, XXXI, ^. 1, 2. * 

2.  "  armuktiu.'^South Sea, 

3.   nuda. 

Oculina, — A stony pdypifer, most frequently fixed ; ramose and den- 
droidal ; the branches smooth, spread, and for the most part very short. 
The stars, some terminal, the others lateral and soperfida)^ 

Although ramified and dendroidal, like the Madre- 
pores, the OculinaB are distinguishable by their sub- 
stance being solid, smooth, hardly at all porous, and 
their stars not numerous, 

• 

i^. 1. Oc. virginea. - - - - --Mad. virginea. Sol. ^ Ell, Tab, XXXV L 

2. — - hirtella. —Mad. hirteila. Sol. ^ ElL Tab, XXX Vll. 

dk diffusa. - - - - '^American Sea, 

4. <m^^ axillaris. - - - - -^Soi. t^ Ell. Tab. Xlll,j%. 5. 

5. — — prolifera. - - - - — 5o/. ^ EU, Tab, XXXII, /p-.' 2 
8. ^p-^ «dUtftM«. - - . « *-4/«i. jvte«« J^, 1, Tak, XV. 
7. •^— infundibul\fsra* 

B. ^^^^ Jlaheltifhfmif. - - —Seba Afiis. 8, Tab. CX, fg. 10. 
g, I rosea. ------ —American Ocean. 
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COATICIFBRODS POLYPIPERS. 

PhytMdal or dendroidtily composed of two «nrts of distinct parts j 
one a solid, central mis, and the other a fleshy inerustment, which 
covers it, and contains the polypes. 

The axis is full, inorganic, eitlier horny, or in part or entirely fttony. 

The polypiferous incrustment constitutes, after its removai from the 
water, a corticiform celluliferous envelope, more or less friable. 

CaralHitm. — ^A -fixed polypifer, dendroidal, not articnlated, rigid and 
corticiferoQs. . . 

The axis caulescent, ramose, stony, solid, and striated on the surface* 

The cortical part, whilst living, is soft, fleshy and polypiferous ; after 
drying it is hardened and porous, with octovalved cells. 

The propriety of allotting to this substance a distinct genus must be 
evident; it is not articulated, therefore is not an Isis, with which 
Linnaeus had blended it ; and its stony axis Vill not permit its being 
placed among the Gorgouia, as proposed by Solander. 

Sp, 1 Cor, ruhrum, Isit nobiliSfhin, — Gorgonia nohiliSf Sol. and EHi^y 
Table XIII. 

This substance is very rarely discovered fossil ; bi^t 
Scilla states that he found it in the neighbouring hills 
of Messina, in a mineralised state, reduced to lime, 
mixed with echini, shells^ 8tc. in a similar state. He 
foimd tile coral in beautiful branches as well as in 
fragments; the whole surface deprived of its colour; 
although, in some of the thicker fragments^ a purplish 
hue might still be found in the internal parts*^. 

Silicified fragments of this substance are sometimes 
found among the Blackdown fossils^ showing, by their 
transparency, the beautiful red colour remaining in the 
internal part. 

MeUtacL'^A fixed dendroidal polypifer, composed of an articulated^ 
nodose axis, and of a permanent corticiform incrustation. 

The central axis is caulescent, ramase, formed of stony substriated 
portions joined by rather spongy and tumid articulations. 

The cortical crust, in a living state, is fleshy and polypiferous; when 
dry, it is thin and cellular. 

* De Corporibus marinis lapidescentibus, &c. Angustino Scilla, 
Romae, p. d5, Tab, XX, fig, 1. 
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The Meliuuis differ from the Isides^ the following genus, in the cha- 
racter of tlieir articulations, the joints in the former, though stony, 
beingspongy and tumid; but in the latter, horny and contracted. 

^•1. MeL ochracea,^ -^hUochracta. Lin, Soland, 

2. — retifera, • '^Isis auraulia, Esp, SuppL II, Tab, IX. 

3. — textiformis. — South Seas:, 

4. ..... coccinea, • '-•Lis coccinea, Sol. atid EUitf Tab. XII, Jig. 5. 

This genus has not been described as a fossil ; but the 
writer is of opinion that a fossil specimen of one of its 
species is in his possession. 

J5/5. — A fixed dendroidal polypifer, composed of a jointed axis and a 
corticiform crust, not adherent. 

The axis central, caulescent, and ramose, formed of stony striated 
portions, connected by a contracted horny substance. 

The cortical part, in a living state, is fleshy and poly- 
piferous ; but separates entirely or partly from the stem, 
on being removed from the water. 

Sp. 1. Lis hippuris. . ^Sol. and Ellis^ Tab. Ill, Jig. 1-5 
3. ""-^elongata. —Espsr. I, Tab, VI. 

3. — dichotoma. — Esper. I, Tab, V. 

4.  encr inula. — Seas of New Holland. 

5.    corallwdes. — South Seas. 

It was the disjointed members of some species of this 
genus which were found by Scilla in the mountains of 
Sicily, and which he at first believed to be the tibke of 
some animal ; but on referring to Imperatus ('Hist. Nat. 
Kh. 27J, he was soon convinced of his mistake, and 
enabled to trace them to their real origin^. 

Antipathes,'^A fixed, subdendroidal polypifer, composed of a central 
axis, and a corticiform, fugacious and deciduous crust. 

The axis is flattened and fixed at its base, caulescent, sub-ramose, 
homy, solid, flexible, rather fragile, and mostly set with small spines. 

The cortical crust is gelatinous and polypiferous, covering the living 
axis and branches, and falling off on the removal of tbe specimen fVom 
the water. 

Antipatkes spiraUs, SoL and Ellis^ Tab, XIX, Jig. 1-6 ; PalL Zooph. 
p. 217; Esper, 2, TaK VIII, may be referred to as the type of the genus 
of which seventeen species have been particularised. 

* De Corporibus marinis lapidescenkibus. Tab. XIX. Organic Re* 
waiat, *c. Vol. II, p. 72, PI. VUI, Jig, 2, 4, 7, 9. 
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Gorgo?ua.— A fixed dendroidal polypiferi composed of a central 
axis and a corticiform crust. 

The a«s flattened and fixed at the base, caulescent, ramose, sub- 
striated, solid, horny, and flexible. 

The cortical crust covering the axis and branches, in the living state, 
IS soft, fleshy and polypiferous ; in the dry state spongy, porous, aqd fri- 
able ; the surface pierced with the superficial or the projecting openings 
of cells, 

Gorgonia reticulata^ SoL and Ellii^ Tab, XVII, will serve as an ex- 
ample of this genus, foriy-eight species of which have been observed. 

No specimen of either of these genera appears to 
have been noticed in a mineralised state, a circum- 
stance which, at first consideration, appears difficult of 
explanation^ since the axis seems, in general, to be 
sufficiently solid to authorise the belief^ that it might 
remain long enough in a subterraneous or subaqueous 
situation to admit of its impregnation with earthy par- 
ticles, previous to its becoming entirely decomposed. 
But on farther consideration of the original nature of 
the substance, which does not owe its solidity to the 
intermixture of earthy particles, but merely to the con- 
densation of a homy or membranaceous substance, 
its decomposition, under the circumstances mentioned, 
diould rather be expected than its preservation. 

CoraUincu — ^The fixed, phytoidal, ramified polypifers 
raiq^ing under this genus, have not, as far as have come 
to our knowledge, been discovered in a mineralised 
state: a circumstance which may perhaps be sufficiently 
accounted for, by their extreme delicacy, and by the 
fi:equent separations or articulations into which their 
substance is divided. By these circumstances their 
adherence together sufficiently long after death to allow 
of impregnation would be prevented; although the 
dense calcareous crust investing their filiform axis might 
appear to be well adapted to admit it. 

The delicacy of structure and tibe prevalency of cor- 
neous membrane in the substance of Penkillus and 
Flabellaria seem also to be sufficient to accQ\inl V!^\ 
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neither of these bodies having been found fossil. . From 
similar considerations the remains of the tnbuliferons 
polypi can hardly be expected to be discovered in a 
mineralised state. 

Mncrini and PetUacrim. — Our attention is now claimed 
by a series of animals rendered interesting, not only by 
their carious forms ^id extraordinary structure, but aUb 
by their being among the earliest inhabitants of thfs 
planet. Hence they are so far aliens of this world, that 
whilst immense tracts of rocks are literally formed of the 
entombed remains of different species in a mineralised 
state, (mly five or six fragments of the remains of one of 
these numerous species have yet been discovered in a 
recent state. ./ 

The general characters which embrace the different 
genera and species of these animals are, — an acepha- 
lous animal, attached by a radiciform, subarticulated 
base, from which arise cylindrical, oval, or pentagonal 
vertebras possessing pentaphylloidal or stelliform arti^ 
culating surfaces and central openings, and forming 
an articulated tubular spine, supporting a pelvis from 
which proceed articulated arms, hands, fingers, and 
tentacular, forming a body which bears a floriform 
appearance. 

These animals appear to have had . a consideiable 
range for the seizure of dieir prey, without possessing 
absolute locomotion ; the peculiar mode of the articn** 
lation of their vertebras affording them a great degree 
of mobility, with considerable security against dislo^ 
cation. They have been hitherto classed ui^der tw^ 
genera ; one^ the BiHifif^ with chiefly cylindrical ver«- 
tebrae; the other, the Pentacrinus, wUh principally 
pentagonal vertebrae. |^ 

The Dncrinus has been divided into specill^^hich 
have been hitherto distinguished chiefly by, and named 
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according tq^ tke ch^raclets of tbe base of the flori- 
form part of the animal, with which the uppermost 
Yertd[>ra is articulated. 

Sp. 1* Tbe Lily Ericrmus, Organic Remains, Vol. 11^ 
PL X.IV, has this part formed of five wedge-shaped 
booes^ ossa innominata, which constitute the smooth 
circular ceatral part, round which are disposed five tra- 
pezoidal pieces, ribs. On the upper edge of each of 
these is placed an bssicle termed a scapula, and on the 
two superior oblique surfaces of this little bone are 
disposed tbe first ossicles of two arms, each of which 
diTide into articulated fingers and tentaculse, which when 
dosed bear a lily4ike appearance, and when opened 
and expanded form a nearly circular net of jointed 
meshes. These, on, closing, would secure the prey and 
direct it into the stomach, which was in all probability 
placed in the central cavity formed by the pentagonal 
base and its superincumbent ossicles. 

l%e pentagonal base of this animal is represented 
at PL fSiyfig. 1 ; the surface of one of the cylindrical 
▼ertebrae termed a trochite at PL IX, fig, 4; and three 
of these conjoined at PL IX, fig. 6: when thus united 
they form a body which is named an Entrochite. 

No remains of this species have been found in this 
island; but in Lower Saxeny, Westphalia, and parti- 
cularly in Brunr«Tick, they are very abundant: the re- 
maiiia of the upper part of the animal are sometimes, 
though rarely, found in their connected floriform state : 
ilMir matrix appears to be a limestone of the Uas 
formation. 

Sp. 2. The Cap Emcrimte. — ^Differs firom the pceced- 
ing in being of a more globose form in its lower part; 
the base, PL IX, fig. 3, partakes of the same round- 
ness, and is more simple and ^bdn in its construction 
tikanthsit of the preceding species; its arms also difier 
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in being oneqnally and dissimilarly divided. — Organic 
Remains, VoL II, PI. XV, fig. 9. 

The fossil vertebral remains of this animal literally 
constitute the rocks, considered as mountain limestone, 
which traverse part of Yorkshire, Lancashire, West- 
moreland and Derbyshire ; the remains thus preserved 
forming a most useful and ornamental marble. But 
extraordinary as it may appear, although these remains 
exist to so immense an extent, only one body, with flie 
arms, &c. of the animal, has been yet stated to have 
been found ; and this was so far imbedded in its matrix, 
as to restrict our knowledge of the structure of the 
animal to the particulars abovementioned. — Organic 
Remains, Vol. II, PI, XV, fig. 9. 

Sp. 3. The Turban Encrinite. — The existence of this 
species was only made known by the preservation of 
its pentagonal base with some indistinct fragments^ in 
a specimen of limestone, of the earliest formation, 
from Wenlock edge : the superior elegance of the form 
of the pentagonal base, PL IX, ^. 7, decidedly marked 
this animal to be of a~ different species from the pre- 
ceding. 

The radical termination or organ of attachment of this 
animal. Organic Remains, Vol. II, PL XV, fig. 5, ma- 
nifests a very curious structure : it terminates in very 
frequent ramifications, which are jointed by numerous 
crenulated articulations, admitting a certain degree of 
mobility. 

The limestone in which the remains of this animal 
are found also contains the remains of madrepores and 
tubipores, particularly of the chain-coral : the antiquity 
of its deposition is manifested by its being repeatedly 
seen alternating with sandstone, above the coal. 

Sp. 4. The Pear Encrinite (.Organic Remains, VoL 
IT, PL XVI). The radical termination or organ of at- 
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ta^tment of thjbs species i^ of a fiat and extended form^ 
and possesses a purplish hue. ^t has the appearance 
of bavitig been covered by several coats of a ligamen- 
tous or cartilaginous substance possessing crenulated 
articulations ; from this proceed the vertebrae^ which 
are very thin and finely crenulated^ and at their lower 
termination participate with their base in a portion of 
xoembranous or cartilaginous matter^ which is extended 
over them. As they approach their superior termination 
iiiey enlarge rather suddenly^ both in width and thick- 
uesa, receding so far from each other internally as to 
leave vacuities between them about their centre, which 
ia also pierced by a lai^ foramen. On the uppermost 
of these vertebrae is placed a flattish body divided into 
five compartments, answering to the five separated 
daviclea of the lily encrinite ; and on this, the ossicles 
corresponding to the scapulsa, arms, &c. are disposed 
in such order, as to form a pear-shaped body, con- 
taining in its centre a ventricular cavity, and set round 
at its iq[>per part with twenty depressions, from which 
proceeded tho fingers of the animal. 

With respect to the geognostic situation of these 
remains, we obtain the following information from 
Mr. Townshend, who considers it as a fossil of the 
great Oolite. '^ Among the extraneous fossils, im- 
bedded in the white clay, (on the surface of the upper- 
most bed> but not in the body of the rock,) the most 
interesting are the Encrinites first noticed by the Rev. 
Besgamin Richardson, at Burfield, Wiltshife, near the 
smnmU of the hiU on the southern hanging of which. 
Bradford stands; they were next discovered south of 
An river, on the surface of the rock> in the same bed of 
vrhite clay> but more than gne hundred feet lower than 
Burfield, and a little elevated above the level of the 
river: finally, they were traced on the high summit of 

N 
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the opposite hill^ yet ali^ays deposited in their pro- 
per bed*." 

Remains of this animal, agatised, have been found 
at Soissons; its remains are also found at PfeflKngen 
in Germany, it appearing that the remains found there 
belonged to much larger animals than those from which 
the Wiltshire fossils proceeded. 

Sp. 5. The Nave Ecrinite. — This appellation was em- 
ployed as a temporary designation of this fossil, de- 
rived from its form, it being thought to resemble the 
nave of a wheel, to which five spokes were attached. 
This fossil was first noticed by that industrious natu- 
ralist, Martin Lister, who describes it as being about 
the size of a wallnut, but hollow, and rounded into five 
double points, in the figure of crescents, and having 
on its bottom the impression of a trochites, or a tro-» 
chites itself yet adhering : the surface he describes as 
being formed of rough polygonal platesf. Several 
specimens of these fossils are represented. Organic 
Remains, Vol. II, PL XVII, since which Mr. Cum- 
berland has favoured us with the figures of several others 
of very curious structure, in a very interesting commu- 
nication, in the fifth volume of the Geological Transac * 
tions. 

Among the benefits resulting from the researches of 
the fossilist, is that of being sometimes able to trace, by 
the contained fossils, beds of marl and clay to the rocks 
from the decomposition of which they have proceeded^ 
Thus several of the specimens discovered by Lister were 
described as having been found in the soft earth in the 
villages of Braughton and Stock in Craven, whilst their 
subsequent discovery in the mountain-lime of Mendip> 
and in that neighbourhood, manifests the original bed 

* The Character of Moses established, &c. p. 268. 
t Plillosophioal Transactions, Vol. X. 
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into which they had passed. Thus, the pear encri' 
nite may be found rather to belong to the magnesian 
limestone rocks than to the white clay, as it is termed, 
which may have proceeded from the decomposition of 
those rocks. Dr. Capeller, in a letter to Scheuchzer, 
describes and figures some of these fossils, with the 
fingers attached, from the magnesian limestone of the 
island of Gothland. 

y Sp. 5. The Plumose Encrinite. — ^This fossil is dis- 
tinguished by its long fingers, partly naked and partly 
fiumished with articulated tentacula, disposed like the 
feathery appendages on the sides of a quill. This fos- 
sil was described in Organic Remains, Vol. II, p. 224, 
from a specimen from Dudley in the possession of Mr- 
Donovan : I have since seen a specimen, apparently, of 
this species, in the possession of Geo. Hawker, Esq. 
of Stroud, in Gloucestershire. 

In Volume LII of the Philosophical Transactions, is 
figured the representation of the body of an encrinite 
or pentacrinite found at Pyrton Passage, Gloucester- 
shire, bearing, when closed up, the form of a fig ; a si- 
milar specimen has been since found also, on the banks 
of the Severn, by Mr. 6. Hawker. 

Sp. 6f The Tortoise Encrinite (Organic Remains, 
Vol. II, PL XIII, Jig. 24^ is formed of various angu- 
lated plates, disposed in a purse-like form; five of 
which are pentagonal and surround the mouth, having 
in the upper edge of each a semicircular notch, from 
which proceeded a jointed arm dividing subdichoto- 
mously : imder these is a row of hexagonal plates, and 
beneaUi these pentagonal ones, every plate being 
striated from the centre to the ms^gin, and united by 
fine crenulations with the adjoining ones. 

Various small substances are found, chiefly in the 
chalk, possessing the characters of this tribe of animals, 
and of which no recent prototypes are known ; such are. 
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1. the straight encriniie, PL VK,fig. 5, posseBSing an 
organ of attachment^ with vertebrae, pelvis, and rami- 
fying superior extremity ; 2. the bottle encrinite, pos- 
sessing a utricular form, but divisible in its upper 
portion into parts cotresponding with the clavicles, sea*- 
pulae, &c. of the lily encrinite, PL IX, fig. 13 ; 8. the 
stags-horn encrinite, PL IX, fig, 14, in which the araid, 
&c. proceed directly in a ramose form, from the trunk 
of the animal; 4. the clove encrinite, (caryophUlus 
lapideus of Lhwydd, and other oryctologists) PL IX» 
fig, 15; 5. the digitated encrinite, distinguished by the 
extraordinary manner in which its spines or arma are 
connected by ^ume^ous digitated processes ; the ovaU 
spined encrinite, and many others whose forms and 
characters seem to mark them as closely allied tOj if 
not actually belonging to this family. 

The Pentacrinus was an animal with a pentagonal^ 
articulated, vertebral column, from the sup^ior part of 
which, from five bases, proceeded as many articulated 
arms, speedily dividing into ramifications, closely beset 
with jointed fingers, bearing, much of a pliunose appeajr- 
ance. 

The form and structure of the fossil remains of tb^ 
di&rent species of this genus plainly show tJiat- the 
animal possessed similar powers of seizing the rar* 
rounding objects of its prey, as the encrinus, but on 
a wider range. 

The fossil vertebrae of this genus are small, flat, and 
generally pentagonal, stelliform stones, ornamented on 
both their upper and under surfaces with five petal-formed 
figures, fr^m the supposed resemblance of which to^ five 
lUies the name of the genus, pentacrinus, has been de- 
rived : these form, by their union, asteruB columnares, 
or columnar star-stones, being parts of the pentagonal 
spine ; in the figure of which, as well as in the forms of 
the markings of the vertebrae, considerable differences . 
occur in different species. 
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On ihe upper extremity of the dpine are disposed the 
prarts which form a pelvis^ being in all probability the 
v^tricular cavity^ and those parts also which give 
support to the limbs. As the use of these parts is 
more obvious in this genus than in that of the encrinus, 
an excuse will be more readily admitted for adopting 
for them those terms which are applied to the supposed 
corresponding parts in the more perfect animals. 

On each of the five sides of the upper end of the 
spine, PL IX, fig. 16, three pieces are disposed, the 
largest of which fa) performs liie office of scapula, its 
upper cotyloidal surface receiving the first bone of the 
arm fc) : on this is placed the second bone fd), the up- 
per part of which is divided into two obliquely disposed 
surfaces, on which the two first bones fej of a new 
series, as of the forearm^ are articulated, and which first 
dividing subdichotomously afterwards give out inhume* 
ruble articulated fingers. Firmness appears to have been 
given to this arrangement, by the interposition of a small 
body, (, between each scapula, which appears to per* 
form the office of a clavicle by retaining the scapulse 
in connection with the trunk. At various distances, in 
different species, jointed vertebral processes are given 
out from the spine, apparently for the purpose of aiding 
tiie fingers in seizing and retaining the hold of dif- 
ferent substances. As there is reason for believing tiiat 
the jointed spine was of considerable length, and as 
the fingers were evidently capable of being fiilly ex- 
panded, the raiige of the animal, tiiough fixed at one 
extremity, must have been very extensive. 

There are undoubtedly several species of this genus ; 
but from the smallness of connected specimens, and 
firom their being often rendered indistinct by dieir being 
imbedded, and from other circumstances, the necessary 
distinction and sepcuration are but seldom capable of 
being made. The fossils of this genus, however, which 
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are found in Dorsetshire^ manifest characters sufficiently 
important and determinate to be assumed for specific 
distinction: it is to this fossil I presumed to give the 
name briarean pentaerinite, remarking that it was cha- 
racterised by its numerous and widely comprehensive 
arms^ &c. andby its long jointed arm-like spinous pro- 
cesses given off from every side of each vertebra. 

The fossil remains of this species are particularly 
abundant in the Cliffs of Lyme and of Charmouth in 
Dorsetshire. The remains of other species distinguish- 
able from this by the vertebral processes being given 
off^ not from every vertebra^ but at certain distances^ 
are found in the lias in different parts of Glouces- 
tershire^ and in the more north-eastern parts of the 
Island ; but tbe discovery of more perfect specimens 
than tiiose which are at present known will be neces- 
sary to be obtained, before the particular characters of 
the species can be ascertained: more also is required 
to be known respecting the fossil of M. Hiemer, spoken 
of in p. 256 of the second volume of Organic Remains, 
before it can be considered as being of a distinct 
species. 



Whilst this part of the present work was in the hands 
of the printer, I had the gratification of receiving Mr. 
Miller's Natural History of the Crinoidea or Lily-shaped 
Animals : the pleasure which I experienced in contem- 
plating the scientific and successful enquiries of this 
gentleman, in subjects on which, as a student, I had 
myself toiled, led me to hope that, by pointing out the 
importance and extent of his discoveries, I should dif- 
fuse pleasure among my readers, and, by giving them a 
glimpse of the treat there prepared for them, render them 
eager to partake of a banquet so rich and so cheap,^ it 
containing fifty illustrative lithographic plates. 



95 

lu this work the numerous and interesting animals of 
Conner worlds, which have been loosely ranged as En- 
crinites and Pentacrinites, are classed as the members 
of one distinct and peculiar family, distinguished as 
— Crinoidea or lily-shaped Animals. The members 
of this family are placed under four principal divisions, 
comprising nine genera, each containing several species, 
with most of which we had hitherto been but imperfectly 
acquainted, and of some entirely ignorant. 

I. Artiqulata, in which joints forming the superior 
cup-like b.ody of the animal articulate to each other, 
are divided into three genera: — i. Apiocrinitesy the pear- 
like lily-shaped animals, dividing into two species, 1. 
Ap, rotundas, and, 2. Ap. ellipticus. ii. Encrinites, 
the true lily-shaped animal, of which Mr. Miller knows 
but of one species, 1. Enc, monilifornM. iii. Pentacri- 
nites, five angled lily-shaped animals, comprising five 
species, 1. Pent, caput medusa. 2. Pent, briaraus. 
3. Pent, subangularis. 4. Pent. basaUifomUs. 5. Pent, 
tuberculatus. 

n. Sbmiarticulata, in which the plate-like joints, 
which form the cup containing the viscera, articulate 
imperfectly with each other, furnish but one genus, 
I. Poteriocrinites, a vase-like lily-shaped animal, one spe- 
cies of which only, 1. Pot. crcusus, will serve as the type 
of the generic character; the other species, 2. tenuis, 
having its plates adhere only by sutures and not by 
articulations, may be considered as forming the transi- 
tion to the next division. 

m. Inarticulata, in which the plates adhere by 
sutures, lined by muscular integuipent. These are di- 
vided into, I. Platycrinites, broad-plated, lily-shaped 
animals, in which five broad plate-like scapulae proceed 
from a saucer-shaped pelvis, formed of three unequal 
pieces. The species are, 1. Uevts; 2.rugo8u$; 8. ^- 
herculatus; 4.granulatu8 ; 5. striatus; 6. pentangularis. 
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II* Cyathocrinites, cnp-like, lily-^shaped animals^ with a 
saucer-shaped pelvis of five pieces^ on which are placed, 
in aaccessiye series, five costal plates, five scapulae, 
and an intervening plate ; from each scapula proceeds 
one arm having two hands. Sp. 1. planus, 2, tubercular 
tuSy 3« rugosus, 4. quinquangularis, iii. Actynocrinites, 
radiated, lily^^shaped animals ; the pelvis formed of three 
plates, on which five first costsds and one irregular cos- 
tal adhere ; succeeded by second costals and intercostals, 
and the scapulae, from whence five arms proceed, each 
forming two hands, with several tentaculated fingers. 
iS^. 1, Triaconta dactylus ; 2. polydaciylus ; 8. lavis. 
IV. Rkodocrinites, rose^Uke, lily-shaped animals, pelvis 
formed of three pieces supporting five square plates, in 
the spaces of whose lateral bevelled angles are inserted 
five heptagonal first costals : from the scapulae proceeds 
an arm supporting two hands. There is only one spe-< 
cies, l.iZ. v^nia. 

rV. Coadunata; the joints of the pelvis anchylos-> 
ing to the first columnar joint, i. Eugeniacrinites, a 
plove^like, lily^shaped animal, of which but one spe^ 
cies is known, 1. E. quifiquangularis. 

Fossil pentagonal plates ane frequently found in chalky 
which are sometimes connected, and form a body of a 
marsupial form : considering these remains as belonging 
to an animal of the family of th^ encrinites, I introduced 
them in Organic Remains, Volume II, TaftfeXIII, 
fig. 24, as portions of the tortoise encrinite, deriving 
its name from its plates. Since which, Mr. Mantell, of 
lawes, has investigated the remains of this animal with 
so much care, as to have ascertained it to haye been 
an unattached aninial, and without a column : from Its 
purserlijkfi form Mr. Mantell has denominated the fossil 
MarmipiteM. An interesting account of this fossil may 
be hop^d in the work of Mr. Mantell on the South 
Down fossils; a work, which, considering th^ ingenious 
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atithor's abilities and advantageous situation for the 
pursuit of these enquiries, may be expected to yield 
considerable gratification. 

The observations of Mr. Miller, on the geological distri- 
bution of the Crinoidea, are highly interesting; and I am 
pleased with the opportunity of pointing out to the stu- 
dent the localities of the different species from Mr. 
Miller's work ; and to add, that the localities of the spe- 
cimens which 1 possess, serve to confirm these impor- 
tant observations, and to Encourage the opinion that the 
different genera and species of this family have com- 
menced and terminated their existence at different 
periods. 

Cyathocrinites rugosus is found amongst the earliest 
traces of organic remains, imbedded in the tran- 
sition LIMESTONE formation, in Shropshire, Here- 
fordshire, the Islands of Oeland and Gothland, and in 
Dalecarlia. C. quinquangularis occurs in the magnesian 
variety of the mountain limestone, at Clevedon; 
and in mountain limestone, at the Black Rock, near 
the Avon. 

Poteriocrinites crassus is found in the magnesian beds 
OP MOUNTAIN LIMESTONE, Clevedon; andiuMouNTAiN 
limk^ at Bristol; and P. tenuis, in the mountain lime 
of Mendip and of Bristol. . 

Platycrinites Icevis occurs in the mountain limestone 
of Mendip, and in the Black Rock, neatr Bristol, Dublin 
and Cork. P. rugosus, in mountain limestone of Men- 
dip and Caldy Island. P. iuberculafus, in mountain 
lime strata. P. striatus, mountain limestone, near 
Bristol. P.pentangularis, mountain limestone, Bris- 
tol, Mendip, and Mitchel Dean ; and in the transition 
limestone, Dudley and Dinewaur park. 

Cyathocrinites planus, in mountain limestone, 
Clevedon, and Black Rock, Bristol. 

o 
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C. tuberculatus, in mountain limestone, Dudley? 
C rugosusy in transition limestone, Shropshire, 
Herefordshire, the Islands of Oeland and Gothland, 
and in Dalecarlia*. C. quinquangularis, in magne- 
siAN limestone, Clovedon, and mountain lime- 
stone. Black Rock. 

Actinocrites triaconta dactyhs, in mountain lime- 
stone, in Craven in Yorkshire, the Mendip-hills, and 
Black Rock, Bristol. J. polydactylasy in mountain 
limestone of the Mendip-hills and Caldy Island.' 
A. lavis in mountain limestone of Mitchel Dean. 

Rhodocrinites. R. verm, transition limestone^ 
Dudley, mountain limestone near Bristol, Mendip- 
hills, and Mitchel Dean. 

It appears that all the preceding remains occur in 
the transition, the mountain and the magnesian lime- 
stone deposits, " where," as Mr. Miller observes, " they 
are lost, (as fkr, he says, as I have been able to ascer- 
tain) and make room for the different species of Pen- 
tacrinites, which may be traced through the beds of the 
lias, oolite, and chalk : and of which one species, the 
pentacrinus caput medtcsiB, has continued from the form- 
ation of the lias to our times, and is now met with, 
though very rarely, in a recent state." 

The Apioerinites rotundus is only found adhering to 
a bed of the ooJUte formation, and tiie Apioerinites eUip^ 
ticus in chalk. 

The radiated Echinodermata. — ^The first section of 
animals under this division contains the StelleridiB, dis- 
tinguished by their possessing a coriaceous skin, not 
irritable, but moveable in several points ; the body de- 

* It was the body of this animal which I saw in Mr. John Hawker*8 
Collection, and which, from its general form, and the figure of its platM, 
I considered as belonging to the tortoise encrinite, or the marsupite of 
Mr. Mantell. 
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pressed, wider than long, with radiating marginal an- 
gles or lobes, more or less numerous and moveable. 
They are furnished^ with spines, which are fixed on 
moveable tubercles; and in some of the genera of 
this section there exists on the back, opposite to the 
month, a short tubercle, or a reticulated disk ; but it has 
not yet been ascertaiqed what officp this part performs. 
The mouth of these animals is surrounded by five little 
ossicles or granular substances. 

This family is divided, by Lamarck, into four genera: 
— 1. Comatula; 2. Euryale; 3. Ophiura; 4. Asteria. 

Comatula.-^An orbicular, depressed, radiated body, 
having two sorts of rays, dorsal and marginal, all sup- 
plied with calcareous joints. The dorsal rays are very 
simple, small, cirrous, and filiform, disposed like a 
coronet on the back of the disk. The marginal rays are 
always pinnated, and much larger than the simple rays ; 
their inferior pinnulse arc elongated, flattened beneath, 
and surround the ventral surface. The mouth is be- 
neath, central, isolated, membranous, tubular, and pro- 
jecting. 

The dorsal rays of this animal, by which it cliugs 
to other substances whilst seeking for or retaining its 
prey by its pinnated rays, with its membranous pro- 
jecting mouth in the form of a purse, are characters 
sufficiently distinctive of this genus. 

Some of the species of this genus are described 
among the StelUe of lanck, as in Tab. XXII, Jig. 34. 
Asteria tnultiradiata, Lin.? Stella rosacea, Linck, Tab. 
XXXVII, Jig. 66, &c. 

Euryale. — An orbicular, depressed body, with a 
naked back; divided at its circumference in a row of 
long, thin, dichotomous, frequently divided, cirrous 
rays ; these rays being flat beneath, and cylindrical on 
the back. Ten long openings exist in the under part 
and towards the margin of the disk. The mouth is be- 
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neatb^ and central. The stomach fiUs> and, of course, 
possesses the form of the central semiglpbnlar v^ntri-^ 
cular cavity. 

The very fine capillary teiminations of th^ almost 
innumerable rays of the animals of this genus, and tlm 
oblong openings in the lower siuface of tho disls;^ twa 
between each ray, serving for the passage of retractile 
organs, are characters strongly distinctive of thi^ gexmflu 

This genns is distinguished, by liinck^ by the nama 
Astrophyton, and was designated, by Gmelin, as As- 
terias euryaU et Asierias caput Medtms^ The specter 
to which this name applies is the only one which was 
known to U;anaBUS. 

Ophiuras — An orbicular, depressed body, "with the 
back naked; havu:^, at its circumference, a ravir of 
long^ thi9, simple, cirrous irays ; papillous or spjmu^, 
and ncajrly pinnated on their sides; the spJU^s being 
jointed only at their base. The lower surface ^f tb^ 
rays flat, and without any groove or chann^; the maqytb 
beneath, an(^ central^ with several openings rwn4 it; 
the stomach possesses a subglobose form. 

Several species of this geims a^e d^scrii^d ^d 
figured, by linck^^ as St^lUt longkavj^ S^ Uwetftomi 
&c.^ an.d others axe to be found smong ^e-Asteri^ <)f 
Linnaeus,, a^ Asterias acuieatax &c, 

Asterias. — A suborbicularji ck^presib^d; body, dlvJAe4 
at its circumference into wgles, lobes, or rays, dis- 
posed in a steUiform figuxe. The lowei: surface of the^^ 
lobes, ox ray&, iia furnished with a longitudinal gii^^Vfi, 
bordered on each side with moveable spines, and with 
holes for the passage of tubular and retractile feet. 
Ij'he mouth i$^ beneath, and centrs^^ and placed in tb/^ 
point xirhere th^ grooves unite. 

The m.outhx in, these animals, opens directly inta th^ 
stomach,, which has na other op^in^. It ifi, in i^t^ ^ 
cul'de-sw, angi^ented lateral by t^n ^kmgj^jt^ ?^ 
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pdnaated ca^cumSx two in each ray, whick'^oceed from 
tlie sides oC the stoniach through tbree-'fo^ths of the 
1 wgth of the ray, 

Thes^ are th^ animpls coxomonly known by jibk name^s 
^ star-fi3b, SteUajfmcmmB, Sac. "/.V/. 

Xiamarck has lutoreqourse to an arrangement "^^Oiese 
iKidieSy which U better adapted to facilitate their dis; 
tinction and examinatioa than any which ba3 beesb fil- 
tberto employed. He divides them into the $cutell^tedl 
and the: radiated Astevia^ : under the former of which bo 
places those with continaous margins^ such as PeuUia- 
g^a^er reguiwis, PentoMvos plieatus £f concavusy &Cm 
of liinpk ; wAt under tbe Iatter> the numerous steUifonn 
apecieg, 

The fossil remains of the SteUericU^ are not frequently 
found ; circumstances proceeding, in a great measure, 
from tbe pronenes& to decompositi^m of the membrana- 
ceous connecting mattear, 

Fo^stt remains^ refei^ibl^e to the genera Comatula, or 
Mwyule, have been supposed ta have been found by 
liosinus and by Lbwy dd ; but thero i^ sufficient reason 
for supposingA that the remains wbicb they descrU^ed 
belonged fo som^ species <^ P0nta€rmii$$^ oi wbieh. we 
have> yet to speaks Two fossil spocim^ek. apparentlgr 
feforrib|e ta this genus, are figured by Beder, in Siy^kh 
i^0nt^ (kyeiogmphm Jfoviae, Tab. Ill, fig^ % 4. 

J^o^sil remains of tbe genivr O^^Huira are very rare}} 
to be met with. A specimen is figured by Bourguet, 
Tvaite' de$ P^tvificationSi Plancie LIX> 438, in which 
a considerable pc^rtion of the central past of the animal 
of odse of the species is pres^in^ed. A v^ry perfect spe- 
cjime« of Hm ge^usi^ imbeddeck in chalk, was purchased 
hy Mr. Donovan at the sale of tbs iieyerian Museum. 
' I^agments of the genas Astwm are found more &e^ 
qo^ntty tj^an of the preceding genera;, sttd, of the sou- 
tfittatid^ sof^ iwiie fijequ^nily tbm ol tim rad«at^. A 
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fossil specUliieA of fbe foimer, approaching to Pentago- 
naster semtl^hatus of Linck^ is figured by Schnltz, Ber- 
trachtutil^''dir Versteinerten, Tab. II, fig, 6, from Pima. 
A similiuf -specimen is figured. Organic RemAins, PL I, 
fig. l:;'.und at PL I, fig. 3, is represented a chalk fossil 
rescif&Uing Pentagonaster regularis, linck ; Asterias re* 
gplans, Lamarck. Mr. Knorr gives the figure bf an 
im^ssion in flint of an asterite of this kind. 
y]>VA fossil, in a yellowish coloured limestone, in the 
^[[Writer's cabinet, bears a tolerably close resemblance to 
' "• Astropecten echinatns minor, Linck, Tab. VIIT, No. 12. 
Some fragments *of an asterite apparently similar are 
figured in the supplement to Kiiorr's work, PL VEE, 
Book III ; and a petrification, somewhat similar, from 
Malesme, in France, is figured by Guettard, Mem. de 
VAcad. An. 1763. Similar fossils are also found in the 
blue clay of Sheppey island. Fossils of minute ani- 
mals approaching to some of the preceding genera, de- 
serving careful examination, appear to exist in' St. 
Peter's mountain, and in the neighbourhood of Verona.^ 
The facts which had been pointed out in a preceding 
work, respecting the structure of such of the encrinital 
and pentacrinital remains as were then known, evinced 
that the animals to which they belonged ought not to 
be placed, as has been done by our justly celebrated 
teacher, Lamarck, among the polypi natantes, but rather 
among the echinodermata radiata. Agreeable to fiiis 
opinion they were placed, in the present work, next to^ 
but preceding this order of animals. Their most proper 
station in the scale of nature could not be so perfectly 
ascertained until further knowledge respecting their in- 
ternal oi^anization had been obtained. The examina- 
tion made by Mr. Miller has furnished us with that in- 
formation ; he has shown that they well deserved to be 
considered as forming a distinct family ; and his obser- 
vations have also manifested that, both in their structure 
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and habits^ they agree with the stellerida. Thus far 
the anatomical observations of Mr.' Miller have been 
in accordance with the opinions entertained by the pre- 
sent writer^ who, however, would, had he been so happy 
as to have obtained an earlier view of Mr. Miller's la- 
boars, have been disposed to place the Crinoidea, from 
their greater complexity of structure, at the end of, 
rather than before, the Stelleridcs. 

After having examined the distinctive characters of 
Ophiura, Euryale, and Asteria, and ascertained that 
oeither of them approximated particularly to the Crt- 
naidea, Mr. Miller proceeded to the examination of 
the ComatuUe, by which he discovered such a con- 
formity of structure, and so many points of accordance, 
as to allow him' to. say that Comatula might be defined, 
with sufficient precision, as a Pentaiyrinus destitute of 
its column. But, as the characters hitherto given of 
Comatula do not allude ^to those parts of its organiza- 
tion which marlv the link between it and the Crinoidea, 
Mr. MiUer thought it necessary to propose the following 
new generic character : — 

*' GfiNUs. Com ATU la. — An unattached animal, hav- 
ing a depressed orbicular body, formed of calcareous 
plates containing the viscera. The mouth in the centre 
(capable of being elongated into a proboscis), sur- 
rounded by tentaculated arms, or fingers, composed of 
numerous joints : near the base of the body, below the 
fingers or arms, many jointed auxiliary side-arms ter- 
' minating in a hooked point.'' 

It was found, on dissection, that the ComatultB have 
series of calcareous secretions, or ossicula, exactly si- 
milar in their general plan and arrangement to the CH-' 
naidea, and especially to the genus Pentacrinus, and 
intended, like theirs, to sustain muscular action : that, 
at the base of the subglobose body of the Comatul<B 
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there exists a pentagonal plate, analogous bk situa- 
tion to the first columnar joint of the Crinoidea ; and 
an interesting affinity was found to exist between the 
plates forming the pelvis of Comatula and of Pentacri- 
nus ; and it was manifested that the auxiliary side-arms 
proceeding from the pelvis-like plate of Comatula, the 
formation of their joints, and their hook-like termin- 
ations, resemble, in every particular, those of Pentd- 
crinus caput Medusa, only that they are much shorter, 
and formed of a less number of joints. 

Having pointed out several other particular circum- 
stances, proving the accordant structure of the Cdfnatula 
and Pentacrinus, Mr. Miller observes, that ''The ScapulcB 
resemble also those of the Pentacrinu^ caput Medusa, 
but are much more angularly pointed at their superior 
surface, and ar^ also tied laterally together by an in- 
tegument. 

^ Prom each of the Scapulce in the diflFerent Spe- 
cies proceed either two arm-like fingers, or two arms, 
each of the latter formed of a common and cunei- 
form joint, from which, on one side the first finger, and 
on the other a continuation of the arm sets off, which, 
again, by the intervention of cuneiform joints, divides 
Into two or more fingers, and then forms a hand like in 
other Crinoidea. Each joint of the arms and fingers 
sends ofi^, from altemate sides, a tentaculum formed of 
many articulated small joints, resembling, in formation, 
those of Pentacrinus caput MeduscB. An integument 
extends over the abdominal cavity, the groove in the 
arms, fingers, and tentacula, and is, like that in Penta- 
crinus, also protected by numerous minute calcareous 
plates*." 

* A Natural History of the Crinoidea, or lily-shaped Animals, by 
J. S. Miller, A.L.S., p. i3i. 
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£c7itnuft8.~This order is filled by those animals which 
have been hitherto iiamed Echini. 

The Echinus is one of the radiated echinodermata 
of Lamarck^ and is distinguished from the preceding 
section of this order^ the StelleridiB, by the mouth and 
vent being separate : the body^ which is shorty vari- 
ously formed^ and generally quinquepartite^ is inclosed 
in a crustaoeousy porous and spiniferous covering, 
formed by numerous polygonal assulse, or little plates 
joined by finely serrated vertical sutures, crossed by 
others rather more linear: the whole is still farther 
connected by an investing cuticle. 

The crust or shell readily separates into five trian- 
gular sections, one of which is represented, PL X, 
^g. 6 : each of these is divisible into four sections ; 
two larger, a. a. termed Areas, ornamented with roundish 
tubercles on which are articulated the larger spines; 
and two smaller, b. 6. termed ambulacra, which are per- 
forated by numerous pores, from which proceed retrac- 
tile tubules, terminating in strongly adhering sucker- 
formed feet. Each of these five triangular sections di- 
viding thus into four smaller, the whole crust, it ap- 
pears, is formed of twenty vertical sections. 

Besides the almost innumerable pores from which the 
feet proceed, there are other larger pores at the upper 
part of each section, for the exclusion of the ovas: 
two large openings also exist for the mouth and vent. 
The mouth is always on the lower part, and in most 
kinds has in its middle five teeth, collected together and 
terminating in a firm point, bearing the appearance of 
enamel : these teeth are fixed in a testaceous craticular 
apparatus, which has been termed Diogenes' lantern. 
The vent is variously situated, and is surrounded by tu- 
bercles, from which generally proceed numerous spines. 

The fossil remains of Echini are frequently found 
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in so perfect a state of preservation^ as rnf^t suggest 
many subjects deserving earnest inquiry : the most im- 
portant of these is the degree of agreement of the fossU 
remains with the correspondent parts of the existing ani- 
mals. But to make this comparison, it is obvious that 
knowledge must be obtained respecting those genera and 
species which have been already discovered, either in 
their recent or fossil states. To communicate this 
knowledge in the most correct and impressive manner, 
different systematic arrangements of these animals have 
been formed. 

Among the earliest attempts of this kind was that of 
Dr. Woodward, in his catalogue of the foreign fossils 
in his collection : a sketch of it is given here, not only 
as serving to show the state of the science at that 
period, but as likely to be useful for reference, since 
nymy of bur early writers on these subjects adopted 
the nomenclature which Dr. Woodward had employed. 

Marine Echini. 

Part I^ Those having two openings and very small tubercles on the 
surface are called Spatagi, 

Sect. I. Those having a remarkable groove at one side, Cordiformes. 

Art. 1. With the openings at the sides, one under the groove, the other 
at the opposite side. 

^. Cordiform Spatagi^ with one opening in the middle of the base, 
the other ui the groove. 

Sect, II. Spatagiy having no lateral groove, and with both openings io 
the base of the shell. 

Art. 1. With one opening in the edge of the base, and the other near 
to the opposite margin, called Galeati. 

9, Spatagiy with one opening in the centre of the base, the other 
in the margin. 

Divis. 1. With porous lines extending from the vertex to the margin. 
JiknUfer 1. Of a conoidal figure, or PUeati. 

^. Of a compressed form, or Discmdes. 
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Dims, 2, Whli rows of lines proceeding fiom the vertex, but not reaching 
to the margin*. . 

Part II. EcMni, in which the shell has only one opening, and that 
placed in the centre of the base. 

Sect, I. Echini, set with very small tabercles, with ten rows of short 
lines not reaching to the margin, but so disposed as to form 
a figure on the snrface resembling the leaf of cinquefoil, 
and therefore not improperly called PentaphylUndes. 

1[. Echini with larger and more prominent tubercles, and with 
rows of lines or tubercles reaching from the vertex to the 
mouth, called Ovarii i. 

The indefatigable Klein, in his Naturalis dispositio 
Echinodermatum, published in 1734, not only improved 
the classification, but added considerably to our know- 
ledge of these substances: from the situation of the 
mouth, he distinguished them into Emmesostomiy wheu 
the mouth was placed in the centre of the base; and 
Apomesostomi when out of the centre. When the vefit 
was in the upper part, he designated them Anocysti; in 
the under part^ Catocysti ; and in the side, Pleurocysti. 
Considering these as classes, he formed the following 
arrangement, by placing under each of the three last as 
many of these substances as respectively accorded with 
the class, but which diifered from each other in some 
respects as to their general form, and the situation of the 
mouth : these he subdivided, according to other less but 
constant distinctions, into genera. 

* These he instances in a specimen of Seulum or Echinanthus, 
t In this arrangement of Woodward it will be observed that he divides 
these substances into two divisions ; Spatagi, having two openings, and 
Echini f having only one opening, at tlie base of thesheU. 
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Class 



Sect. 
I. Cidaris*, (1) 



I. Anocysii, 



II. CUp€i.(^) 

I. Fibula. (3) 

II. Cassides, (^) 
II. Catocifsti. < iij^ 5^^^^ ^^j 



III. pleurocysi 



{ 

IV. Placenta. (6) < 

I. Arachnoides. (7) 

II. Corcfa marina. (^Oj J 

*•") C 

/ III, OmfM!rim.(9) \ 



Gen, 

^ I. Miliares 
II. Variolata 

III. MammiUata 

IV. Coronales 
«{ V. Corollares 

VI. ^s^^zan^e« 

VII. AssulaJta 
VIIL Botryoides 

IX. Tor£ifma/u:<e 



^ 



I. Conu/i 
II. Discoides 

I. Galea . 
II. Galeola 

1. Angularia 
IL Oixito 

I. Afe2/t^<s 
II. Lagana 

III, i2«<«(<« 

I. Spatangi 

II. SpatagQidea 
I. Bmsi 

II. Brissoides, 



* 4s most of the terms employed for these sections have been since 
adopted as the names of genera, it was tboaght proper to SBbjointbe gene- 
ral characters oif the substances to which they were here applied. 
. (I.) Cidaris, Turban-formed, with areas ornamented with prominent 
tubercles and porous ankbulacne; the mouth in the centre of the bas^ 
the vent in the apex. ' 

C^.) Clipeus, Ronnd, shield-formed; the mouth nearly in the centre of 
the base ; the vent at nearly the same distance on the other side of the 
centre of the apex. 

(S,) Fibula, Conical or discoidal ; the mouth in the centre of the base, 
the vent in the margin. 

(4i.) Cassis, Helmet-formed; the mouth and vent at the opposite endft 
of the base. 

(ti,) Scutum, Angular or ovate sliield-formed ; the ambulacra crenated 
and porous, disposed in the form of five petals ; the mouth in the centre, 
and the vent near the margin, in the base. 

(6,) Placenta, Nearly flat; the upper surface slightly convex ; lower 
flat ; margin acute; the mouth in the centre ; vent nearly mid-way between 
the mouth and the margin. 

(7,) Arachnoides, Placenta-formed ; the mouth in the centre ; the vent 
square on the upper surface, at the margin. 

CS,) Corda marina. Cordiform; the smaller end truncated, the mouth 
labiated, near the larger end of the base; the vent in the truncated smaller 
end. 

(9.) Ova marina. Egg-formed; smaller end truncated ; mouth labiated 
near the larger end of the base ; the vent iu the truncated smaller end. 
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Breyn^ in Schedidsm. de Echinis, reduced the ntim- 
ber of generti to deven, fonning them upon the situa- 
tions of the mouth and vent^ and assuming^ for Iiis 
groundwork^ the sections of Klein as genera. 



Genus I; Echinomeira - 

IL Eckinoeonus - 

m. Eehinocorys - 

IV. JEdUmn^&iis - 

V. Eclmo9patagu8 

VI. Echinohrissva - 

VII. Echknodiscus - 



Cidaria of Klein. 

FiMa of ditto. 

Cassis ofdiilo. 

Senium ofdi^to, 

Sp€ttangus and Spatagoides rf ditto. 

Brissus and Brissoides ofdUi^ 

Plaeenta and Arachnotdesqf dittOm 



Vati Phelsum, adopting^ almost the whole of the ge- 
nera suggested by Kleih^ and being under the necessity 
of forming new ones^ rendered his classification too 
extensive, forming them into twenty genera. 



Genus 1. 

X 

4. 

b. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 



Echinus - - - 
Echinomeira 
Echinosinus - > 
Echinites . - - 
Echinoneus • - 
Echinodiscoides - 
Echinodiscus 
Echinoplacos 
Echinocyamtis - 
Echinus sdlinaris 
Echinus pelagitts 
Echinomitra - - 
Echinawthus - - 
Echinorodum 
Arachnoides - - 
Amygdala - - 
Ova - - - - 
Nuces - - - - 
Campana - - - 
Echmoeardium - 



Cid, Miliarisy Klein, 

Cid, Variolataand MammUlaris, ditto, 

ClipeuSy ditto, 

ConuluSf ditto. 

DiscoideSf ditto, 
Laganum, ditto. 
Mellita, ditto. 

Galea and Galeola, ditto. 
Galeut ditto. 

ConuluSj apiee obtuso, dittp. 
Sciitum, ditto, 
'Scutum, ditto*- 

Brissoides, ditto, 

Brissoidjes, ditto* 

Brissus, ditto. 

Spatangus, ditto. 

^dtangus and Spatagoides^ ditto. 



Aided by these labours, N. G. Leske, Professor of 
Natural History at Leipsic, in his Additamenta ad Ja- 
cobi Theodori Klein, Naturalem Dispositionem Echino- 
dermatum, 8cc. formed the following arrangement of 
these animals, which was published ia 1778 :<^ 
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0« Echinus. 

Genus I, CitUarU. Gemis VI. EdUwmlAtitf. 

II. CUpewi, VII. EdnnodisauW. 

III. EchinUes*, VIIL EchiMtyamui^: 

IV. £eJUfMHi0ut. IX. £cJktiiar«u:AiitiMtt. 
V. Eekmoeoryst' X. SSpo^ui^itf t^. 

* Klein, it may be seen, p. 108, had divided his section FUmla into two 
genera, Conulut and Discoides; hot Leske seeing no material difierenf^ 
between these two genera, inchided them in one nnder the name of £cfti> 
miea ; being evidently led to this firom the variety of figores assumed by 
the casts of this genns, which, from their very frequent occurrence in va- 
rious parts, had acquired tiie name of EehinUes vtUgmres; and which, in 
many instances, have so depressed an appearance, and are so rounded at 
their top, as hardly to possess a conical figure. These difierent forms 
Klein considered as constituting merely so many varieties; whilst Phelsum, 
regarding them as so many distinct species, gave to them specific names 
adapted to their fi>nns. These differences were, however, considered by 
Leske, as dependent on compression, wiiich he supposed might hare 
taken place during the process of petrifiiction, and therefore he coidd not 
so separate them. 

Another circumstance requires to be taken into consideration : — In nu- 
merous specimens that have not suffered mutilation by fracture, it appears 
that this form has proceeded from a deficiency of the infiltrated siliceous 
matter of which the casts have been formed. They have evidently been 
subjected to this infiltration whilst pkiced in their natural situation, on 
their base, and hence have been filled chiefly, from below upwaitis; and, 
consequently, if from any circumstance the infiltration has ceased before 
the mould has been filled, the more pointed upper part would be wanting, 
and the remaining part would be nearly level or rounded on its upper sur- 
fiice. Others, indeed, possessed originally a compressed discoidal figure ; 
^but these, as well as those which have been just described, are considered 
by Leske as properly referrible to Conulus, No reason is 'offered l>y this 
attentive observer, nor does any appear, for their being placed under a genus 
bearing another name. 

t Tliis genus was formed by Phelsum, and agrees, as is observed by 
Leske, vrith the Discoides of Klein, except in the periphery bemg ovate, 
or oval rounded, and never angular, and die vent being oblong and nearer 
to tlic mouth. 

I In this genus he includes the two genera Gal^a and GaleoUt of Klein. 

§ Includes all the scutiform echini of Klein, whether ovate or angular. 

I) Is substituted for the Placenta of Klein — it had been previously ad(^t- 
cd by Breyn. 

** This is a new genus formed by Phelsum, the generic characters of 
which are Nudform ; ten stelliform, biporous, ambuhicra ; the mouth and 
vent near to each other, about the centre of the base. 

tt This agrees with Arachnoides of Klein, the name only being changed. 

tt The sections of Klein, Cor Marinum, divided into tlie genera Spaian^ 
gus and Spatagoidesy and the section Ovum marinum divided into Brissus 
and Orissoides, were, after much consideration, included by Leske in tiiis 
genus Spatangus ; he separating the members of this genus into four fami-^ 
lies.— 1, Cordated Spatangi, with a sulcated vertex.—- %. Cordated Spalangi, 
not sulcated.— 3. Biiissi, oval spatangi, the ambulacra sulcated.—- 4. Bris^^ 
soides, «va] spatangi, not sulcated. 
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M. Leske concludes with particularising some fossil 
Ecbinites^ which he thinks might serve to form a new 
genus between Echinauthus and Spatangus ; they agree- 
ing with the former in the situation and structure of 
the mouth, and, with the latter, in the situation of 
the vent. 

Le Chev. de Lamarck, to whom the loyer of natural 
history is so much indebted, afterwards proposed a con- 
siderable change in the arrangement of these animals, 
and in the denominations by which they should be dis-, 
tinguished, employing the form and size of the ambu- 
lacra among the generic distinctions. 

The arrangement thus made was the following ^ : — 

Division of Echimde<B. 

1. The vent below the margin, in the lower surface, 
or in the margin. 

* The mouth beneath, always central. 
Scutella 1 

Clypeaster r Ambulacra contracted . 
Fibularia ^ 

Echinoneus •> . , , i . 

^ , .. i Ambulacra complete. 

** The mouth beneath, not central, but approach- 
ing to the margin. 
Ananchites. 
Spatangus. 

2. The vent above the margin, and consequently 

dorsal. 

a. The vent dorsal, but approaching to the margin. 

Cassiduhis. 
Nucleolites. 

b. The anus dorsal and vertical ; the shell regular. 

Echintis* 
Cidarites. 

• Histoire Natnrelle des Animanx sans Vertebrcs, Tom. Ill, p. 6. 
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Scutella, the first genas^ comprises Placenta of Klein 
(Echmodiscus of Breyn and Leske)^ and Echinarach- 
nifis of Klein and Leske. 

The admission of Echmarachnius within the limits 
which Lamarck has prescribed to this genus cannot be 
allowed. The ambulacra, extended only to the marg^, 
and the mouth placed on the upper side of the margin, 
must exclude it from « genus, comprised in a section, 
the members of which are described as having the am- 
bulacra complete, and the mouth beneath the mai^in. 
Of the name of the genus, it may be observed, that it 
is not more expressive than that which it is proposed to 
supersede ; and is, besides, the diminutive of the word 
(Scutum), by which another widely different genus has 
been designated. 

Clypeaster is a new, but does not appear to be a 
more distidctive, name for this genus than Scutum of 
Klein, or Echinanthus of Leske, Breyn, &c. 

Fibularia is proposed as a denomination preferable 
to that of Echinocyamus, which had been adopted for 
this genus by the assiduous Phelsum. No reason, how- 
ever, for this preference appears, and the term, Fibu- 
laria, is so far objectionable, as it resembles Fibula 
employed by Klein, with equal propriety, for a section 
including echini of very different characters. 

Echinoneus is applied in the same manner as by La- 
marck. 

Galerites is assumed as appropriate to the genus the 
first species of which is Conulus albo-galerus of Klein, 
and is followed by those other fossil echini to which 
have been applied the more apt name of Conulites. 

Ananchytes is employed in the place of Cassis of 
Klein, or of Echinocorytes of Leske. 

Spatangus is applied nearly in the same manner as 
by Leske ; its species are divided into those with four 
and those with five ambulacra*; .. 
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Cassidulus is the nume x>( the genus proposed by La- 
marck for the reception of those echinites •which Leske 
described as baying the mouth in the centre of the 
base, and the vi$nt aJt>x>ye the margin, poss e ssing, as it 
were, those generic characters which would form a 
genus between Echinanthus and Spatangus. 

NucleoUies. — ^The echinites of this genus .are ad- 
mitted, by Lamarck, to agree so 'closely with liiose of 
the preceding genus, that they might be united; the 
only material diffei^nce being, that the ambulacra in 
the Cassidjdi are contracted, but^ in the NucleoUtes, 
are radiated to ^he mouth. 

The genus ddaris is divided, by this naturalist, into 
two genera. The one, named by him Echinus, is in- 
tended to comprise all those species which* have the 
tubercles, on which &e spines are placed, entire ; the 
other, distinguished as Cidarites, contains all those 
whose tubercles are perforated for the transmission of 
what is considered to be a simscular cord. Ihe species 
of this latter genus he divides into two families, the 
turbans and the diadems. 

In forming the following arrangement, the dUtf sifica- 
tion of Lamarck being the latest, and having the sanc- 
tion 4>f a name so justly celebrated, has been ahnost 
exactly followed. ^ 

From the situations of the moutib and of the vent are 
formed the chief generic distinctions. When the mouth 
is central, the echini are said to he Emmesostonums ; 
and when towards the margin, Jpomesostomous : when 
the vent is in the vertex, they are distinguished as Ano- 
cystous, when in the base as CkUocystous, and, when 
in the sade, as fleurocystcms. The more obvious cir- . 
cumstances dependent on the ambulacra, and on the 
general form and surface^ complete the characters of 
each genus. From the more subordinate distinctions 
of form> fcc. result the several specific characters. 

Q 



~f 



114 



"«8 



00 «0 99 O tf) 







.1 

I 



O 0) g 
■** w P- 

'a.'H. a 

sap 

. c o „ 
« l« 

•X "w 'w -^ 

o V V e 
•3 'o "O •a 

V ed 5 o 

Q.J3 .O fiu 



► 
e 



8 









-_ S-3-3 

I iris 



I* 



^ 



? 1 11 1 

'^ " llllllll 

BBO^SSSSa 



a 



a 

s 

_«D BB OP 



O U U 



O O CO ■Q 

S H S-S 

5 5 -s -s 

^ ^ S S 
OS CO Ou a« 

B o o e 

s a 

il 

I- u 

B a 







S 

••• 

as 
I' 






\ 

^ 



.5 



I 

s 

cs 



"S 
• o 

s 
« 

s 



a 
o 



« 




to 




5 




.5 




*« 




a; 




o 




0) 




9> 




l« 








O* 




s 




o 




u 




^ 




.c 




E 




•rf 




o 




o 




«fe 




-M 




OD 




TS 




h 












♦* 








M 




^a 




v 




"* 




60 

B 




a 

B 




O 




09 




•O 




•» 
















<B 




P 








•o 




m 




S 




>% 




08 




*s 




1 




s 




a 




B 


t 






ec 




g 




.S 


• 

s 


o 




■li' 


u 


9 
1 


• 






o 




9 








'9* 

o 






• 




2 


E 




OQ 


o 
.6 


1 




s 


m 


bfi 


V 


u 


a 


^ 


B 


f 


1 




o 


o 


Q 


tJ 


♦* 


5 


C« 


s 


CO 


o 


.5 


Z 


0« 


B 


•o 


M) 


fi. 


n 


B 


w 


« 


p 


C8 


e 


o 
a 


4^ 


e 


% 




-^ 





^3 ^ 



115 

Genus I. Echinus. — With a roundish, testaceous or 
CTUstaceous internial skin, inclining to oval ; the mouth 
beneath, and central, armed with five ossiculae ; the vent 
vertical. Ten areas, five large and five smtiller, set with 
imperforate tubercles for the articulation of spines; and 
ten porous ambulacra, or bands, interposed between 
the areas, are disposed vertically from the mouth to the 
vent. PL II, fig. 1. 

It has been thought advisable to adopt, with Lamarck, 
the division of Cidaris of Klein, Leske, &c., into two 
genera. Echinus had Cidaris : the former having the tu- 
bercles entire, and the spines which are set on them, 
moved only by the muscular fibres in the investing cu- 
ticle ; the latter having them- perforated through their 
centre, for the passage of a muscular cord, which, being 
attached to the 'base of the spines, serves to augment and 
to direct their motions *. 

The Echini are distinguishable, not only by their im- 
perforated tubercles, but by the spines which are arti- 
culated on these tubercles, which are simple in their 
forms, and either smooth or very finely granulated. . In 
some, which have somewhat of an oval form, the spines 
are of different sizes and shapes on the same shell; 
these are considered as approximating to Cidaris. The 
ambulacra are not here so regularly formed, nor so dis- 
tinctly separated from the areas, as in those species 
which belong to the other genus. 

Sp. 1. E. esculentus. —Suhglohose, rather hemisphe- 
rical ; areas, with tubercles not large. The ambulacra 
with six rows of pores, disposed obliquely/, the spines 
acicular. Recent and fossil. 

2. — saxaHlis. — Suborbicular and rather depresieied ; 

* It must be observed, that the difference, forming here a generic cha- 
racteristic, may be found in the individoalsof another genus. Spatatigus 
pmrpureus has its tubercles perforated. 



eight rows of tubercles in> the larger aiea^j th^ 
from the sides larger thito the leat^ fow rows ift the 
lesser. The aiabuiaora narrow^ with three ^ouMe rom^ 
of pores ; the spines acicular and loagitodinaKy stri- 
ated. Kecent and fossil.— Xe^i^ op. Klein, Tab. 
XXXI, fig. ^ JO. 

3. E. anguhsus.^-^HaJi^er depressed, mid subaagolai^; 
two rows of larger tubercles in both large and siOAtt 
areas, surrounded wdtb^maUer. ^Fhe asmbuliicra tpith 
three double rows of pores, the outeir ones in a strni^t, 
the inner ones in zigzag lines. Recent and fossuA. 
— Leske ap. Klein, Tab. II, fig. 7. 

4. — e^vcovoliis. -^ Nearly hem^pberical; tdbe areas 
with two rows of miliary^ sixrrounded by granular tit-* 
bercles ; the ambulacra depressed as if exoiwatedi and 
having a double raw of alternating pores^ Fosafil. 
^-Leske ap. Klein, Tab, XLIV, fi^^ S, 4. 

3. -^ /6iK«^a/us.--Roundish, the beise SAMk>& ihd 
widely open ; the larger ai^as with six rows of tubevdesi 
the two intermediate rows largeisl; the smallet aneas 
with two row« of Isarger tubercles} the stirfhoe of tii# 
arenas granulated with minute tubercles. The liiDihulaGia 
granulated and pierced with tjipee p^^r aS poi^i^ tsans*' 
versely slwt^; ^ fi^ii^es setMe^ BeMBt waA 

{Qsi^iL^X^ke ap. Kkin^ Tab^lVifig^^n. 

It isk doublfal if Ech. lucunter i» »t>t a varis^ of UbiB 
species. 

6. -^ ry|)e$lra.--^i}Jie}liptieal ; cveas with tw« viyws 
of larj^er tubercles^ with sini^ler ones betweeai Ir Ii 
serrated line ; the ambulacra with the pores^ in emrtedr 
lines ; spines acicular. Recent aJ«d fossiL^*<Z^ie 
ap. KleiUf Tab. V, fig. a, b, d 

7. — ranegfa^tw.— Orbicular, rather depressed; larger 
areas with tubercles of a medhun size ; smaller ones a 
little more raised, with three to^Ws of smaller tubercles ; 
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asabulaesa with tbr^e paira of rows af |K>rM; mo«th 
nearly rcnindy ftUgkily waved ; ventrmoid. Recent 

and rare. — Lesks op. Klein, Tab^ X, fig. B, C. 

8. E» ptt8<ie2eMi8.«-HemiapheriGal and depressed; 
Iai|:er areas witliinediimoi-siaed tabercle»^ b^inning at 
the ends witb^ and ext^^ding bk the nadddle to slx> in 
ti%aisT6fse rows; smaUev ureas wifli two* longitodinal 
raws €^f sHnaUet tabereles ; ambulacra witk fbnr or five 
panrs of rows of pores, wide tcH^ardS' the mouth; iife 
moufh lai^e, widely sn^tdus ; vei^ smaU. Recent. 
— Leske ap. Klein, Tab. XI, Jiff. A, B, Q D. 

9. -^ gramdttius* — Suborbictdar, slightly angulated; 
larger areas wiA seyen rows of smallish tubercles on 
each sidoy leavii^ a space m which tite joining of the 
assiite is seen ; sotnaUer areas with four rows on each 
side; aBibilIaGr.a with pores in three pairs ^t rews> dis-* 
posed in quincunx order; mouth rather small, slightly 
winding ; rent circular. Recent.-^JLeafce op. Klein, 
Tab. XJ, Jiff. E,F. 

10. -^ tesselattts. ^^ SuborbicuIar> rfightly corneal ; 
aireas shdwiiig the assviae, and bearing slight traces 
only of a row of tubercles ; ambulacra with two rows 
of doselynset pores; mouth circular, small, and turned 
inwarda; vent smsdl. FossU.-^Xc^te ap. Klein, 
Tab. :Sl,fiff. O. 

11. — botryoides. — Subglobular; larger areas with 
two rows of laigish tubercles ; those of the smallei^ not 
discoTerable witti precision, but thease areas are more 
raised than the larger; ambulacra witti two rows of 
transYersdly bent lines of pores* - FossiL— Xc^ite 
dp. Klein, Tab. XI, Jig. H. 

12. -^ ^orsuma^'ctes^-^Ifearly hemispherical; vertex 
rather raised ; areas with two rows of tubercles with 
ctcnated margins surrounded by granular tubercles, 
admost to the . ambulacra^ The larger anaas have 
four rows of excavated transverse lines^ two of which 
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lie nearest to the ambulacra^ and separate them froni 
the largest tubercles^ and two are placed within the 
rows of tubercles ; the outer and inner rows of lines 
are opposed to each other^ alternating with the tuber- 
cles, whilst the inner adjacent rows alternate with each 
other. In the lesser areas only two rows are placed 
between the tubercles ; these excavated lines exist only 
from the vertex to the widest part of the periphery. 
Ambulacra with pores disposed in serrated rows ; 
mouth small, retracted. Recent and fossil.- — Leske 

ap. Klein, Tab.lL, fig. D, E. 

13. E. pentagonus. — Pentagonal and subpyramidal ; 
the sides nearly flat; the porous fasciae with two rows 
of pores ; the areas, on the upper part, with but few 
small tubercles, but, on the lower, thickly set with tu- 
bercles surrounded by circles. Fossil, found in 
the upper oolite. 

This species is verjf interesting: its form is so de- 
cided as to authorise it to be considered as possessing 
a depressed^ obtuse, five-sided subpyramidal form. The 
upper parts of all the areas are remarkably bare; but, 
about the rounded margin, the verrucse, surrounded by 
rings, as in Echinanthus, become frequent, and, particu- " 
larly over the whole of the base, they are set very 
thickly, but distinctly, between the interposed biporous 
bsuids. 

The descriptions given, by Lamarck, of several of 
the species of Cidaris, brought by MM. Peron and Le 
Sueur, give reason for believing that the recent ana- 
logueiS of more of our fossil echini maybe discovered in 
the South Seas. 

14. — virgatus. — Hemispherical, rather raised ; sub- 
vehtricose, assulse apparent; the middle of the areas 
thin of tubercles, and striped with violet ; the ambulacral 
bands with three double rows of pores. Recent. 
— Lam. 
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15. £. globiformis. — Nearly spheroidal ; red or orange 
coloured^ with white-eyed tubercles; four rows of pores 
in the ar^as. Recent. — Lam. 

16. — polyzonalis. — Hemispherical, rather depress- 
ed; subpentagonal ; greenish, with transverse white 
zones decussating white porous rays ; the lower surface 
concave. Recent. — Lam. 

17. — maculattis. — Hemispherical ; white, with spots 
of a greenish yellow disposed in transverse zones; 
areas slightly verrucous. Recent. — Lam. 

18. — variegattis. — Hemispherically globose, varie- 
gated with green and white ; the pores in two pairs of 
rows at the sides of the areas ; the spines green. 
Recent. — Lam. 

39. — bigranularis. — Hemispherical, rather depress- 
ed ; ambulacra rather bare ; the pores in four rows ; 
the areas with large tubercles in double rows. 
Fossil. — Lam. 

20. — arenatus. — Hemispherical ; ambulacra with 
pores in four rows; the tubercles of the largest areas 
but small, the rest as if covered with sand. 
Fossil. — Lam. 

21. : — sardica. — Orbicular, depressed-; base nearly 
flat ; areas multifariously tuberculated ; the larger with 
eight or twelve, the smaller with four or six rows. A 
suture passes down the middle of the areas. Ambula- 
cra sunken, with five double rows of pores ; mouth 
small, Miith ten grooves. Recent, large as a child's 
head. Tuscan and Adriatic Sea. — Leske ap. Klein^ 
Tab. IX., Jig. A, B. 

22. — flammea. — Nearly hemispherical, depressed ; 
the larger areas with twelve rows of tubercles at the 
broader part ; the less, more raised, and with three rows 
in the middle part ; ambul§tcra narrow ; mouth 'small. 

Recent. — Leske ap. Klein, Tab. X, fig. A. 

23. — mammillata. — Subelliptical, depressed; six- 



teen or dg^eci impfirfiMrate papilke in (he linger aiaas, 
asd fourteen in the ^naber, the latrgesk heing ^iKMit tho 
margin^ and followed bj others g£ a middling size: 
idl encircled by others of a grasular appearance ; the 
ambulacra rising broad from the montibi with four or fire 
pairs of pores, ai|d terminating in one sinuous pair ; 
the mouth large, and the Y&kt pentangular *. 
Recent and iostAl^^Leske up. Kkm, Tab. VI. 

6bnus II. Oidam.— With a spheroidal or depressed 
orbicular orastaceous or testaceous internal solid skin, 
furnished wifli tubercles perforatecl through Iheir sum- 
mits, mpporting moveable spines, the largest of which 
are baccSiform. Tbe ambulacra are ccmiplete, reach-* 
ing from the vertex to the mouth, and bordered by two 
muiliporous bands. The mouth beneailh, cenianil, and 
suppUed with teefli. Ihe vent above, vertical* ' 

In the species of this genus, in which the tubercles 
are pierced through their apex, for the passage, it is 
presumed, of a muscidar thread, the andi^ulacra are 
narrower ^uid more regular than in those in which 4te 
tubercles are imperforate ; tike litfle porous bands, too, 
ivhich border the ambulacra are less divergmg ami 
more nearly approximated. Tbekispines axe various;, 
aever uniformly setous, but eitti^ large and sudiform 
4md as if truncated, or long and crenulated, with others 
urery small and numerous, surroimding, as with a little v 
t^ollar, the base of <tbe lavger ones. In some of Ae 
species of this family^ ike margins round the papflloun 
tubercles are regularly crenulated. Lamarck divides 
these echini with perforated spines into tmrbans and 

* Spines arc Af tbe peUUM^e kind, »udie$ foritdiitmuin, Jiktin; aad titt 
^Hft^^ thfe JM]g^»«iBi»iiUary io^ardes; sm^J, spatnloqs oiaeflb^g«t- 
tfv4i#d ^o<IUe,Napll^ tnl^^CQl^^. Sonui of the fossil specwtns reBembling 
this species de^ervfi xatber.to be con^dered as distuict species, biiving vety 
long cylipdrieal spines, detitienlated in JongitmKnal striK.^-^oine in tbe 
ivriter*s cdHection jh« more than three ioobes in leagtln- 
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diadems. By the former term he designates those 
which are rather elevated, but nearly spheroidal, with 
the ambulacra wmding ; by the latter he means those 
which have a round depressed shell, with straight am- 
bulacra, and with spines generally hollow. 

Sp. 1. Cid. imperialis. — Subglobose, depressed on 
both sides; the ambulacra and smaller spines of a vio- 
let colour ; the larger spines cylindrical, but rather ven- 
tricose, striated in their apex, and marked with white 
rings. 

Cid. papillata major. — Leske ap. Klein, Tab. VII, 

This Cidaris differs from Cidaris mammillata, KL in 
its shell being more globular, and in its tubercles being 
pierced. 

2. C.diadema. — Nearly circular: the vertex depress- 
ed; the base rather convex; the mouth large, and the 
vent circular. The larger areas have two rows of large 
tubercles next the ambulacra; between which are two 
rows of small, surrounded by others still smaller. These 
tubercles are pierced in their tops, and their surround- 
ing rings are finely crenulated. The ambulacra are 
bordered, and have three pair of rows of pores in their 
widest part, which lessen as the space is contracted. 
The spines are acicular, and are surrounded at their 
base with a ring, within which is the excavated bulb 
that articulates with the perforated papillary tuber- 
cle. Becent and fossil. — Leske ap. Klein, Tab. 
>XXXVII, fig. 1, 2. 

3. — papiUata. — Orbicular, but the vertex depress- 
ed and Ihe base flattish ; the areas with two rows in 
each of perforated papiUse, each surrounded by a cir- 
cle of granular tubercles and punctured spaces. Be- 
tween each two winding biporous bands, or ambulacra, 
a band is raised which corresponds with the smaller 
areas : the mouth is nearly round ; the vent varies in its 

ft 
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fotm. Recelit lUfid fosi^. — Leske ap. Slteln, 

tab. vn. 

In some fossils^ {nrobably of this species^ the spides 
assume a ventricose, clavated form. These have beeli 
long known by the name of Lapides judaici. 

4. C. atratus. — - Otately hemispherical, ratbeif de- 
pressed ; of a violet colour, inclining to black* The 
tubercles large; the dorsal spines short, obtuse^ aitd 
imbricated ; tiipse at the circumferenee subspathtdated; 

Recent. — Cid. viokicea, Leske. 

5. — cre^fam. ^^ Subglobose ; with iWo rows in 
the larger areas of large tubercles, crenulated round, 
the papilke. Fossil, from Switaerland.— ^£o«r^tfe^ 
Petrif. Tab. MI, 844, 847, 848. 

6. — pseudo-diadema. — Depressedly hemisphetical ( 
the bands straight and biporous ; and two rows of large 
tubercles in each area. Fossil. 

7. — ealamaris. — Spheroidal, rather depressed; the 
larger areas, with distant papillary tubercles, suirouftid- 
ed by a granular surface ; two rows of tubercles in fhe 
smaller. The ambulacra, with pores, in four diTisiens; 
the sfMues hollow, and possessing much of the stmctute 
of a quill. Recent. — Leske ap. Klein, Tab. XLy> 
fig. 1-4. 

8. — faiftattt.— Circular, depressed ; the vent snr^ 
rounded by plates forming a star of fiver anguli^ly 
pointed rays, with a foramen in the point of each ray. 
From each terminatimi of these rays proceed two other 
rays forming another star ; these, being the ainbulacra, 
are pierced with nmuerous pores. The interstices^ or 
areas, are filkd wifli differently sined tubercles. On 
the base is also a stelliform expcmsion, in the iniddle 
of which are five s«milimaT openings. 

This is a large recent ectunns \ Eehinanthus nli&for, 
SebtL. --Katnee graotty Phelsum. — Le^ke <fp. Klein, Tah. 
XJAV,fig.l. 
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The following fodflils appear to belong to this ge- 
nxis, bat their specific characters- are not so ob- 
Tions: — 

9. Coronalis. — ^Neariy hemispherical; the areas al- 
ternately wide and narrow^ with scattered papillae; 
the ambulacra flat, nniting at the top, and forming a 
flat space rotmd fbe rent. Fossil. — Leske ap. Klein, 
Tab. VIII, fig. A, B. 

10. CoroUaris, — ^Various siliceous imcZ^t have been 
placed under this head which have doubtlessly belong- 
ed to diflferent species of ddarites. — Leske ap. Klein, 
Tab. VIII, fig. C. 

The fossil specimen, named Cidaris asterizans, by 
Klein, does not appear to deserve, as is justly observ- 
ed by Leske, to be considered of a different species, 
being a spathose fossil of C. diadema, or of one of its 
varieties, the strife^ in the engraving, having been too 
much helpedbj the artist. — Leske ap. Klein, Tab. XLYI, 
fig.S. 

Obnus III. Clypeus. — Of a roundish subcorneal form; 
die base rather concaye; tiie mouth beneath, nearly 
central ; the vent near the apex ; the ambulacra bowed, 
striated across, bordered by pores, and disposed in five 
pairs, each pair forming a petaloidal figure, and are 
llien continued in ihe form of bands to the mouA. The 
smaller areas are contained wiliiin the petaloidal figures, 
and the larger surround the ambulacra, and are ex- 
tended over fhe rest of the surface, which is covered 
widi small tubercles, separated from each other by dis- 
tinct circlets. M. II, fig. 6. 

Synon. Echinobrissus, Breyn. 

Sp. 1. CI. sinuatus. — Nearly orbicular, depressed; 
one of the larger areas is divided by a longitudinal 
groove, commencing near the apex and continued nearly 
to ttie margin; the ambulacra are bowed and broad. 
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are transversely divided by bars> leaving intervening 
openings^ and are bordered by rows of thickly set 
pores; each pair of ambulacra approximate towards 
the margin, and thus almost enclose the smaller areas. 
The base is divided by five bands^ proceeding from the 
ends of the petaloidal ambulacra and terminating at the 
mouth ; the mouth is small and pentagonal ; the vent 
opened laterally in the apex of the groove which 'exists 
in the upper surface. 

This is the polar stone of Plott. 

No recent species of this genus is known. 

This genus is not even mentioned by Lamarck : and 
the first species here noticed is offered by him interro- 
gatively, as simila^r to Gakrites umbrella, with which, 
however, it doejs not agree, since one of the generic 
characters of Oakrites is the having of the vent placed 
in, or beneath and near to, the margin. 

2. CL conoideus. — A spathose petrifaction ; the figure 
conoidal; flie circumference subrotund, inclining to the 
elliptical. The divisions and situations of the areas, 
with the structure of the ambulacra, and the nature of 
the surface, point this fossil out, in the opinion of 
Leske, as being a species of this genus. 

CI. hemispJuBficus and CL quinquelabiatus are names 
given to two mutilated fossil specimens, possessing, in 
Leske's opinion, uncertain claims to places under this 
genus, The first, he thinks, resembles Galea Wa- 
grica, Klein; and the second does not appear to have 
been in a state, the vent not being discoverable, to 
allow a correct jjadgment being formed res)[iecting even 
its generic characters. 

Genus rV. Cassidulus. — Ovate or subcordiform, 
and rather raised ; the mouth beneath, subcentral ; the 
vent at one end, oonsiderably above the margin; the 
ambulacra porous, subpetaloidal, and reaching nearly 
to the margin. PL II, fig. 7. 
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These echiiiida» were pointed out by Leske as requiring 
to be placed under a distinct and new g^ius, flie mouth 
being placed nearly in the centre of the base, and bear- 
ing the character ofEchinanthus; the vent situated on 
the upper part of one end', as in Spatagus. Leske hav- 
ing declined giving a name to the genus, it received it 
from Lamarck. 

%>• 1 • Cctss.pyriformis. — Ovate and gibbous, the base 
rather flat; the surface, particularly of the base, tuber- 
cular ; and the back slightly carinated ; the ambulacra 
obsoletely porous ; the moutti roundish, subpentagonal, 
and with five ratfier prominent lips ; a double row of 
pores, forming a five-rayed star, round the mouth; the 
vent round. Fossil. 

2. — lapis cancri. — Convex and obtusely ovate ; the 
vertex excentric and perforated with four pores; the am- 
bulacral lines of pores double, and forming subpeta- 
loidal figures, with the terminations open; flie mouth 
not exactly in the centre, but nearer io the narrower 
end ; the vent round. Fossil. 

3. — patellaris. — Oval and flattish; the back very 
slightly raised, and the^base as slightly concave; the 
ambulacra biporous; the pores linearly connected in 
the form of a star, and rather separated from the rest of 
the surface by an obsolete line. 

Lamarck, who considers that the characters of the 
ambulacra should be reckoned a[hiong the distinguishing 
generic characters, has instituted the following genus 
for the reception of such of the echinidae as accord with 
the preceding genus, Cassidultis, in every respect, except 
in the state of^the ambulacra. These, in this genus, 
reach only to the margin ; but those which belong to the 
following genus are extended to the centre of the base. 

Genus V. Nuckolites. — ^Ovate or subcordiform, ra- 
ther raised ; the mouth beneath and subcentral ; the 
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designation are placed those numerous small fossil spe* 
cimens which are common in many parts of the world ; 
possessing flie characters of the genus, but varjring so 
indeterminately in their minor distinctions, as not to 
allow of their being described as definable varieties. 
They sure found, sometimes, to vary so in their figures, 
as if they were the members of some undescrib^d genus : 
instead of possessing the complete conical form, the 
vertex is depressed as if truncated ; and sometimes the 
slight angles are entirely removed, and the sides are so 
rounded that the fossil possesses almost a globular 
form. Even the mouth and vent, though in their regular 
situation, are frequently found to vary in their size and 
form. The areas vary considerably, being sometilnes 
raised, other times sunk; some bear the marks of the 
assuIsB, and others not. The ambulacra vary in their 
breadth, as well as in their depth or elevation, and 
sometimes, but rarely, show the two lines of pores. 

As these fossils, which are almost all siliceous casts, 
bear the markings of the inner surface of the shell 
which they filled, their surfaces must necessarily differ 
from the outer surfaces of the shells from whicli they 
proceeded; and endless, indeed, are the differences 
which have resulted from the various degrees of cor- 
rectness in the casts, and which must have depended 
not only on the condition of the mould, but on the 
state of the injected matter and the degree of perfec- 
tion to which the crystallizing process had been allowed 
to proceed. 

4. Gal. quaierfasdatus. — Nearly globular or acutely 
corneal ; four small and four large areas divided by eight 
ambulacra ; the mouth and vent quadrangular. 
Fossil. Siliceous. 

6. — sexiesfasdatus — Subcorneal ; vertex obtuse ; six 
large and six smaU areas, separated by tw;elve tubercu- 
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lated ombalaGra; vent romid, aad larger than the mouth. 
Fossil. SUiqeoiis. . 

These fossils ate exceedingly %are. 

The following species are also particularised by La- 
marck: — 

6. Gf^l^jabbreviatua. — Fossil, from France and Ger- 
many. 

7. — Jlssuratm. — Fossil, from the north of Germany. 

8. — hemispluBricus, 

It }fi doubted whether this may not be the same as 
E. subuculm of Leske ap. Klein, Tab. 'KIV,ftg. L — O. 

9. — depremis. — ^Leske ap. Klein, Tab. ILL, fig-. 5, 6. 

10. — rotularis. — ^This is referred to Ech. subuculus 
of Gmelin and of JLieske, Tab. XIV, but is supposed 
to be dissimilar from G» hemispharicus* 

11. r- conaideus.-^Laxge \ conoidal, nearly circular ; 
the mouUi transverse, surrounded by a hollow. 
Fossil. Italy. -^iT ..^r 

12. — .scti^(/brm».-^Re8embles that figured by Klein, 
Tab. XLII, fig. 2, 3. . 

13. — ova^us.— Ovato-conoidal; depressed at the 
sides. Fossil. . 

14. — ^eivit-^/oitcf .— rOrbicular and hemispherical; the 
verteOL excentrical. — Leske ap. Klein, Tab. XLII, 
figm 6. 

15^ ^— cylindricus. — ^^Cylindrical; short; the back 
rounded, but nearly flat. 

16. -^ patella^ — Orbicular, depressed, and rather 
convex; the ambulacral grooves elegantly striated ; one 
of the areas excavated by a longitudinal groove. — En- 
cyclop. PL CXLIII, fig. 1, 2. 

17. — umbrella. — Is questioned as being Clypeus si- 
9cua^ia of Klein, with which the description agrees; but 
liamarck has not adverted to the vent in Clypeus being 
on the upper surface. 

18. — excentricus. — Ovate, convexly gibbous; the 
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▼ertex excentncal/from which proceed four ambulacra ; 
the lower side sulcated with five grooves. 

This curious and irregularly formed fossil is described 
as being as large as the preceding. Its habitat is not 
mentioned. 

19. G. si£&tic?i/ii«.— Discoidal; vertex subrotund; base 
rather concave; the whole surface of the areas set with 
minute rings ; the ambulacra biporous ; the mouth small 
and circular; the vent eveh^ minute, and circular; the 
vertex sometimes scutellated in those specimens in 
which the shell remains. Fossil. 

Echmites suhuculus ofLeske, figured by Klein, Tab» 
XIV, /, w, w, o. 

Gbnus VIII. Clypeaster. — Oval, elliptical, sub- 
angular; sometimes raised and gibbous in the centre; 
the margin thick and rounded, the under side concave 
at the centre ; the mouth, armed wiUi six bony pieces, 
is beneath, and central ; the vent beneath, and in or 
near to the margin; the ambulacra, on the upper sur- 
face, in a pentapetalotis form. PL II, fig. 2. 

Sjmon. Scutum, Klein. Echinantkus, Leske. • 

Sp.l, Cl.humile. — Ovate; margin winding; ambula- 
cra with two rows of pores connected by small trans- 
verse grooves, and so disposed as to form the sides of 
five petaloidal figures; the larger areas are disposed 
around, the smaller ones circumscribed by these ambu- 
lacra, and somewhat raised; the surface covered by 
granular tubercles, set in rings, with numerous sumller 
grains interposed ; the base flat towards the margin, and 
concave in the middle ; the mouth deeply seated in the 
centre, of an obtuse pentagonal, form; the vent trans- 
versely oval. ; Recent and fossil. 

2. — altum. — Subovate ; vertex conoidal, consider- 
ably vaulted ; areas granulated, the larger without, the 
smaller within, the petaloidal spaced formed by the 
ambulacra. 



131 

This species is only known in a petrified .state. It is 
distinguishable by its^ size^ beings sometimes, six inches 
long, and two inches in height, by its rising in a round 
vaulted form, and by its ambulacra being large and 
wide. Fossil. 

The casts of the two last species form very interesting 
fossils. Org. Remains, PL II, fig. 8, and PL IV y Jig. 7. 

3. C. ovatus. — Ovate ; the margin not waving, the 
upper part convex, with four pores in the vertex; the 
ambulacra, in petaloidal forms, not united at their 
lower terminations, but the one side of each-ray extend, 
ing farther than the other ; the surface covered with mi- 
nute txibercles ; the base flat ; the mouth subreniforin, 
with five prominent lips, from the hollowed spaces be- 
tween which proceed five grooves ; the vent in the mar- 
gin. Recent and fossil. 

Leske ap. Klein, Tab. XX, fi^. c, d. 

4. — orbiculatus. — This is a fossil which was 
placed, by Leske, under this genus, with considerable 
doubt, it being so injured that the state of the under 
part could not be ascertained. 

6. — nuirginattis. — With a convex stelliferous vertex; 
with short ovato-acute ambulacra; the margin rather 
fhin, expanded, and broad. 

Scilla, Corp. mar. Tab. XI, Jig. inferior. 

6. — scutiformis. — Elliptical; the back flattish and 
submarginated. 

Seba. mus. Ill, Tab. XIII, Jig. 23, 24. Encyc. PL 
CXLVI, fig. 1, 2. 

7. — laganum. 

Echinodiscus laganum. Leske ap. Klein, Tab. XXII, 

Jig. a, 6, c. 

8. — exceniricus. — Suborbicular, depressed, but ra- 
ther convex ; five narrow ambulacral compartments di- 
varicating from the excentric vertex ; the vent marginal. 

Encyc. PL CXLIV, fi^.ly2. 
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• 

9- C. oviformis* 

Echmantlms ovatus, Leske ap. KL Tab. 'S^^fig^ c, d* 

Recent and fossil^ Fonnd ia the South Seas^* 

10. *-. pobYu^.— Ovate; inflated^ and smooth; with 
five long narrow ambulacral compartmeats, open at 
their terminations. Fossil^ 'from Sienna. V 

11. — heimsphmricus. — Orbicular, convex, and semi- 
globose ; with five ambulacral divisions radiating from 
the excentrical vertex. Fossil. 

12. — stelliferus. — Ovate and tumid ; with five Jong 
narrow ambulacral divisioads, the contained aireas ratibier 
prominent. ^ 

Knorr. Petr. p. 11, Tab. E. m, fig. 5. 

Gbnus IX. Soutella. — Rather flat or discoidai; 
slightly convex on the upper surface; with four lai!ge 
pores in the vertex ; the margin rather thinand acute; 
and the base flat. The ambulacra short,' disposed in a 
pentapetalous figure; the mouth beneath, .Central;. the 
vent beneath, between the mouth and margin. PL II, 

fig. W. 

The mouth is armed with five pieces, divided into two 
branches, and Vertical irregular plates .ure interposed 
between the twQihranches. 

Synon. Placenta, Klein. Echinodiscu^, Breyn, Leske^ 
and others. 

Sp. 1.— iScwf . dEen^a^a.— ^Orbicular, depressed ; the disc 
entire ; the posterior part of the margin dentated. 

Leske ap. Klein, Tab. XXII, fig. E, F. 

2. — digitata. — Orbicular, depressed ; the disc. pierc- 
ed in the fore part by two or four openings. 

Leske ap. Klein, Tab. XXII, Jig. A, B. JDedtis 
digitatus. Fig. C, 2>. Octies digitatus. 

8. — emarginata. — Orbiculato-elliptical, depressed ; 
with six foramina, five of which cut into the margin. 

Leske ap.^ Klein, * ra6.Ljv/?(gr. 6, 6. 

4. — j;eji/om.— Orbicular, depressed, and asif trun- 
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cated; ^Ib six oblong .foramina; fhe vent near to tiie 
mouth. -. 

Leske ap.KJein^ Tab.L, fig. S, 4. 

5. S. gu2ngtA6/bra.—- Orbicular, idepressed, and 9ub- 
reniform ; with five ol^kmg foxamina; the .vent neat to 
the mouth. ' . . ; 

Leske ap. Klein, Tab. XXI, -fig^ C, JO. 

6. — qtmdrifora. ' . 

This appears to be pnly a variety of SadMa emdr- 
ginata, in which only two of tbe tiiree posterior fora- 
mina reach th^: remargin. It however .diflfersin being 
somewhat subreniform. 

7. — 6(/bra.r-^Obtusely trigonal and depressed ; with 
two oblong foramina at the posterior part; the vmit 
distant from the mouth. 

Leske ap. Klein, Tab. XXI, Jig, Jy B. 

8. -*- 6|^sa. T- Cordato-orbicular, depressed; with 
two slits oui the wider sidb, and ah intermediate, pro- 
jecting,, truncated lobe. " 

Echinus AvHtuSy Leske ap. Klein, p^ 202. 

9. rH-:2^nh'cv2am.--^Orbicular, rather convex; with 
five short ambulacra with open apices; the vent mar* 
ginal. Fossil. Grignon. ' 

10. — orbicularis. — Circular, and depressed towards 
flie margin; the .back rather- convex in tlie oentre; 
ovato^acuto ambulaci^a ; the vent between the mouth and 
themargii^. 

Leske ap. Klein, Tab. XLV, fig. 6, 7. 

11. — fibularis.-rrSimBXL, (Srbieolai^. depressed, and 
rather tiiick, the i margin rounded ; tile Tent between the 
mouth and the margin. ' .. * 

Lang. lap. fig. Tab^ XXXV, fig. uU. 

12. -^'TplaceMta. • 

This^ is the name applied by Lamarck to the echinua 
which has been assumed above as the type 0f tiie genus 
Jlrachnins^ 
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13. S. jMKrma.— Orbicular ; fbe back rather convex ; 
vrith five subovate ambulacra^ disjoined at the apices ; 
and five ramified grooves in the lower part; the vent 
marginal. Recent* 

14. -— suhrotunda. — Orbicular ; the back ratber con- 
vex; with five subovate ambulacra^ contracted in their 
apices ; the vent beneath the margin. 

Leske ap. Klein, Tab. XL VII, fig. 7. 

15. — p/acunana.— Elliptical, depressed, and widest 
in the fore part; with narrow linear ambulacra, dis- 
joined at their apices ; the vent near to the margin. 
Recent. South Sea. 

16. — laHssima. — ^Very. large, depressed, elliptical, 
subpentagonal, and truncated 'posteriorly ; with oblongo- 
oval ambulacra; the vent near to the margin. 
Recent. South Sea. 

17. — amfri^ena.-^Ovato-elliptical ; the back rather 
convex ; ibe sides rather winding ; the ambulacra ovato- 
oblong, pulvinated ; the vent near to the margin. . 

Leske ap. Klein, Tab. XIX, Jig. C, 2>. 

An Eckinanthus? This appears to approach nearly 
to the genus ClypecLster. 

Gbnus X. Fibularia. — Subglobular, ovoid, and 
nearly round, with no determinate margin; the ambu- 
lacra forming petaloidiaI> short, narrow, and circum- 
scribed figures; the ^outh beneath,, central ; the vent 
near to the mouth, or midway between it and the side. 
PL II, fig. 4, 5. 

Synon. Echinocyamw, Phelsum and Leske. 

Tlie known species of this genus are of very smsdl size. 

Sp. 1. Fib. nucleus cerasi. — Circumference circular; 
upper surface globose; sides rather sulcated ; the base 
narrow and flat in the middle ; the smalt areas petal- 
formed and rather pulvinated; the vertex excentric 
with four pores ; the mouth circular ; the vent smaller 
ths^ the mouth, and oblong. 



135 

2. JP. vertice centrali. — This differs from the precedmg 
only in the vertex being central. 

3. — ervum. — Globose ; the circumference inclining 
to oval ; the base narrow ; sides sulcated ; and the am- 
bulacra somewhat raised. 

4. — craniolaris. — ^Anterior surface globose, the pos- 
terior subangular, pulvinated, and abrupt ; the circum- 
ference elliptical ; the vertex excentric ; the base rather 
narrow. 

The 5th, 6th, and 7th species of Phelsum, turcica, 
vicia, and ovata, appear to be merely varieties of. the 
fourth species (Craniolaris). The 8th and 9tli species, 
Utthyrus ^axAequirmSy do not appear to be marked by 
any characters decidedly distinctive. 

LO. — angulosa. — Appears to be distinguishable from 
the circumference possessing somewhat of a quinquan- 
gQlar form. 

11. — avalis. — This, besides being of an obtusely 
oval form, is marked by four pores existing in the 
vertex. 

13. — ifUBquaUs. — Bearing the form of an apple-pip, 
or seed, ovate, very slightly pentagonal; the back un* 
even and anteriorly gibbous, posteriorly slanting and 
flattish ; base subglobose and rather narrow ; sides sul- 
cated ; petals sub-pulvinated ; the apex central. 

13. —car ran€B, and Sp. 14. F. podcfcAarf.— Appear 
to be varieties of the twelfth fF. incBqualUJ. 

These small echini have been, it appears, found only 
recent in the Adriatic, and on some parts of the Ame- 
rican coast. 

14. — ovu/uiti.— This is the least known of these 
echinidae, being about the size of a pea; globosely 
ovate; the base rather narrow; ambulacra short, and 
separate at their terminations. 

15. — torenrtna.— Ovately elliptical ; rather convex ; 
plano-convex beneath ; ambulacra short and disjoined. 
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GfiNUs XI. Echihaheus* — Obovate. or suborbicular, 
rather depressed^ of a boat-like form; the ambul^^ra^ 
formed by ten grooves^ radiatmg from the vertex to the 
base. 

These echini differ from those of the preceding genus 
by their extended ambulacra; they are also larger, and 
of a more oblong form. 

Sp. 1. Echinan. cydostomas. — Ovato-oblong^ rather 
depressed^ though pulvinated ; five pores in the vertex ; 
the mouth round. > Recent. 
. Leske ap- Klein, Tab. XXXVII, fig. 3, 4. 

2. --S- £0m&enam.— Ovatp-bblong, rather depressed; 
vrith four pores in tiie vertex ; the mouth oblong, ob- 
liquely transverse. Recent. . 

Eekin. minor y Leske ap. Klein, Ta&i XLIX, fi>g. 

8, 9. 

3. -^ gibbosus. — Ovate, turgid, irregular; vertex ex- 
centrical; ambulacra "waved ; the mouth oval, acute, 
and obliquely transverse. Recent. 

One species remains which is placed under this genus, 
1>ut not without some hesitation. It is figured, by Scilla, 
Tab. ILI, fig.l, 2, and: is named, by Phelsum, Ecki- 
ntmeus scutiformis ; hut Ma characters are such as to 
render it difficult to determine under what g^nus it 
:should be placed. * 

It is placentiform, its circuinference oval; the am- 
bulacra striatedi passing from the vertex nearly to 
!thl» biouth,^-Wbete. they terminate in slightly deprefssed 
grooves; themoiitti is in; the middle of. the base, ob- 
tusely pentagonal ; the vent towards the margin. 

The striated rays, with the grooves in the base, .^i^ee 
^th Clypemi tibe structure and disposition of its am-^ 
btilacra wifli ^/j^peJO^^^r; whilst its outline and form, 
virith the position of the mouth and vent, approxiioyate 
it W Scutella. . 

No flgure^of tiiiir genus is giveii, rince, to obtain on 
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kte& 9f iti i^'prnii^ce, ii is oniy necessaiy io connect 
its ovoidal boat-Hke f6im wi& (he sttdation or the 
iftduth yhd ^^i, a^ in (lie pr^ce^g geniis^ ttie ambu- 
lacra being continaed from the vertex to the base. 

&^xi^ JLttAhahciyiek.—Jneg^^ 
ovate or cbUdidfal ; ti^e am^iilacfa radiatmg from the 
vertex to the margin^ and e^eh to the mouCh ;* the mouth 
i^lSfe'df and i^trdUs verse, near ^e margin, at one end ; 
Ai ifeni at ffie opposite ehd. ,^ 

The species of tfiis genus are only known fossil. 

I^ynoh. Cds^, GOm, andf Gdtedia, jg^lein* JEclitfio- 
corytes, Leske. 

S^i. l.'An. ovato.— Obovato-<;onoidal ; the vent ovate. 

fieskc ap. j^eiii, !tai. tlit, ;^g. 3. 

j^ossil^, neSfFafis. ^ - 

2. — sWate.— Ovato-rotund, rai&e^m and taucn stri- 
ated; the back convex, somewhat compressed, with 
Numerous vertical sMae: {he assulae obsolete. 

teUke dp. tilein, fdb. l^tlt. Jig. L 
Fossil, Picardy. 

3. — gitbd. — Ovat6, raised"; the back ventricose, but> 
at the top, compressed ; the sides depressed infenorly, 
with light ambulacral interstices ; the vertex duplicate. 

tesTtd ap. lOeitt, fai. ^if, fig. i, B. 
Yp^Si, firom Nonhand^. 

4. — jmsftf/osa .—Ovato-conical, pointed towards the 
ifopi ; depresjsed^ and s&dwmgMl^e assulae at the sides ; 
the biporous lines, of the amral^KTa disposed in pan's ; 
flii^ veffex double' and iihpressecf. 

L^ske ap. Klein, Tab. XVI, fi^. A, B. 
Fossil. 

^. -^W&fitaia.—^ifMyi^^ sUt^^y gMov%df ii eVch 
ei<fi«idi<3^;' Hmh^ttk m6oiA\ t^'a«dV»^fe VeHbi. 
8^Mn0is Mcdfddm, t^mUp. ^Siii, TaiJLtVfl, 

Fossil, from Mens. 

T 
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6. J. c4n/(a/a.—Cordated^ slightly grooved l^rwards; 
the back carinated in the middle. 

Spatangites cdrinatus, Leske ap. Klein^ Tab. lA, 
Jig.^S. 

7. — ellipticd.— Oyato-elliptical and pulvinated ; ¥rith 
two remote vertices ; assulse neiurly obsolete. 

Knorr^ Petr.. Tab. JS. in, fig. 6. 

8« — cordato.— Cordato-conical ; aasulse -evident; 
dented in at the anterior part ; the ambulacra in band^ 
with four rows of pores ; the vertex not divided. 

Spatangus ananchytis? Leske ap. Klein, Tab.lulU, 
yjflf. 1, 2. 

Fossil. 

9. — spatangus.— Cordatei, convex; ambulacra im- 
pressed and continued to the mouth ; a groove in the 
carinated posterior part. 

Fossil, from France. 

10. — senUglobus. — Ovato-hemispherical ; base flat ; 
ambulacra narrow, with ten biporous lines, approx- 
imated in pairs ; the vertex undivided. 

Echinocorytes minor. Leske ap. Klein, Tab. 'KYI, 

Jig, C, 2^. 
Fossil. 

11. — pillula.^The least; ovato-globulose ; rather 
convex beneath ; vent in the upper part of the ed^e. 

Fossil, from near Beauvais. 

X3. — cor avium. — Subcordated, convex; ambulacra 
widely striated ; the fifth obsolete. 

Spatangus ovatusy Leske ap. Klein, Ta&. XLIX, 
fig. 12, 13. 

Fossil. 

Gbnus XIII. Spatangus.'^GibhonSy heart or egg- 
shaped ; the mouth beneath, near to the wider end,, 
transverse, labiated, and without teeth; the vent on 
the side, at the opposite end ; the ambulacra, four or 
five, short and unequal. 
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The striking difference of form between the egg- 
shaped and heart-shaped species of this genus had 
almost induced Leske to divide these bodies into two 
genera, and to have considered the former as Brissi, 
and the latter as Spatagi; but further consideration, 
and the concurring opinion of MuUer, as to the identity 
of the animals themselves, led him to retain then\ under 
one genus, separating them by divisions, chiefly found- 
ed on these characters, into the two families of Brissus 
and Spatagus. Lamarck has thought proper to effect 
this separation in a more simple manner ; he divides the 
species into those which have four ambulacra, Brissi, 
and those which have five, Spatangi ; the general form 
and characters of both of which are represented. 

Brissus COvumrmarinumJ , PL II, Jig, 13 ; Spatangus 
(Cor. marinum), fig, 11. 

* With four ambulacra (BrissiJ • 

1^. 1. Spatangus pectoralis, — Ovato-elliptical, de- 
pressed, large; four ambulacra, with the interstices 
elegantly granulated ; the assulse elongated at the mar- 
gin. Recent. 

Seba. JTtis. Ill, Tab.^IV, fig.6,6. 

2. — vei^ricosus. — ^Ovate, inflated, obsoletely assu 
lated ; with four oblong canaliculated ambulacra ; the 
larger tubercles placed in zig-zag. Recent. 

Brissus ventricasus, Leske ap. Klein, Tab. XXV I, 
fig. A, An, Scill. Corp. Marin. Tab. IV, fig. 1, 2. 

3. — purpureus. — Cordated; with four smooth lance- 
olate ambulacra , the larger tubercles placed in zig-zag. 

Recent and fossil. 
Spatangtu purpureus, Leske SLf.Kltin, Tab* XLIII, 
J^.3-6; Tab.X.IjV,fig.&. 

Scill. Corp. Marin, Tab. II, No. I, fig, 1. 

4. — ovatus. — Ovate ; semicylindrical ; depressed 
backwards, with four excavated canaliculated ambula- 
cra, the fore ones oblique. 
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Spatangus brissus unicolor., Lej^jjcj^ ap« (^Ipin^ Tfib. 
WHYl, jig. B, C. 
Receai. 

5. S>. carinafus. — Oyate, inflated, apid a little tur^d 
at the sides ; ambulacra fbur^,. flie fb^e ones trspiSY^r^eJ^ 
^raricated ; the dorsal area carhiated backward§j| gni 
obtusely projecting. Recent. 

Spatangus brissus, late carinatus^ /Leske aj^. Kleuif 
Ta6. XLVIH, ^. 4, 5. 

6. — cohmbaris. — Oval; vertex depressed ^ i^ith 
four shiMrtiA ambulacra, the hinder one9 striE^g^ht. 

Recent. Seba> Mus. HI, Tab. X, Jlq. 19. 

7% — compressus. — Smalh ovate, a^ii c.Q(ppres£(^4§t 
the sides, and not spotted; ttie baqt^ caripated; ^ur 
impressed ambulacra.' 

Sec^ftl, from Ae Isle of Kunce. 

8. — crux flndrecp.— Ovate^ depress^^;^ w^th four lan- 
ceolate ambulacra, obUquely divaricatnigj^ wiljbi oq^l- 
laied mterslsces. Recent: Soul^ Sea. 

9. — siemalis. — Ovate^ assulated,, s||>Qtted i w^^h fqqr 
ambulacra ; with a carinated sternum on th^ lower rai;- 
face. Recent. South Sea. 

10. — p2anif/alu5.— Elliptical, depressed; wifli fgpr 
narrow lanceolate ambulacra, obliquely ^iyaricatlns;^ 
interstices subocellated. - Recent. So|ith $eft. 

** With five ambulacra (^SpatangiJ . 

11. -- caitaG|fei^.<f-6ord^ g[i|^boi}s in tha 
hinder part; witb five open impressed ambulacra, ^e 
foremost the deepest^ and channel^formed. 

Spaiangus laeuMosus, Leske ap. Klpip, Tab. ^XVlI, 
fig. A. 
^^cent> in the bidian Sea. Fossj|. 

12. --airopos. 

An spatangus Iqcunqsus ?■ Leske ap. Klei;^, Tab. ^, 

Recent and fossil. 
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13. S. ufw»mf^''''<iff9^^ m6iiUA, gibbw3 poaUv- 

riorly ; with five ambalacra, ^ 44^ om9 f^9mibUng 
dp»bte hQW^ i Urn WOitb imbowtf ^« 

fig. c, rf, e, and Taft. XXXVHI. fi§, ^ 

14. — punctatus.—CorAdii^^^ cmvm ; tb^ bMk oari- 

imNd pQ«(WiWly> Witti siQiH PW(:^OI«l tqbtfClw the 
ambulacra crenulated. 

15. Trr Qor nngvmm.^Gf^^i^ «ulHH>nv«c; fiTe ii^ 
*fa:es^d awbul9«m« witl» &iir irqws of poiea ; two rowa 
c^ ^&^ ^t€U9(^ beycwdi Uie ambul^or^. :pl llji§. U. 

Spatangus cor anguinum, I/eske ap. Klein^ 7a^. 

3;XOl,^St^ 4. J3t, C, Pi Tab. XI4V, Jjf. 13} md JTafi. 

9C ^ lilMkl cw^9!9o but 4epi^s«Qdt mrvowejr Md 
^QPii^A bQfiw;§i ^itJi^fivQ 4W))idMCP^ t(# 4^ ift ttlA 

moufh renifonn ; the ve^it. a^aJtff » 

gibbous; depressed in tt^^farf^jiiiitt 4lMllMatopilti»iah 

^4; ^tb.6vQ9n\b^)^pra«^4p^tll]rbv ttftvetioytte. 

l$tt --';>VH?««<(flU»Sv))ffUd»o«(i} gilMifW vt Urn teck 



 Ther^ ^idsto a variety o£ Uiis s^de^^ £iiA(A€«r^ nfl^mwi^VlMi cf^Uffih 
in whvek the ambulacra are slightly l^t^ an4 l^ve their trapftv^ft $tm 
rather broader. . 
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vent at the highest part of the marginal area. 

Fossil, from Maestricht. 

20. S. radiatus. — Ovatej raised, grooved before, and 
there rather depressed ; five ambulacra, the fifth rather 
obsolete in the groove. 

Fossil, from Maestricht. 

Spaiangu^ striato-radiaius, Leske ap. Klein, 3Vi&. 

XXV. 

No echinital remains appear to have been discov^^red 
in either the transition or the mountain limestone. 
They occur, but not frequienily, in Ihe lias folmation ; 
and, from the size and form of the spines, small and 
setose, they may be supposed to belong to some of 
the species of Cidaris, or of the Lamarcldan gemis. 
Echinus. 

No remains of these animals are found in the sandy 
beds of the inferior oolite, which have been deposited 
over the lias ; but, in the fuller's earth of the inferior 
oolite, placed over these, the Cidaris suhangularis of 
Klein, and the Eekinus angulosus of Lamarck, with one 
or two more of the Lamarckian genus Echinua, are 
found. Here are also first discovered remains of the 
genus Clipeus: Clipeus sinuatus of Plot, and CUpeus 
ciunicularis, are here found in very good preservation, 
lliese fossils are afterwards found in all the succeeding 
superior beds of the oolite series. 

Echinidal spines, of a long, acicular form, so well 
preserved as to retain traces of their original colour^ 
are foimd in the Stonesfield state. 

In tile combrash, and in the clay over flie great 
oolite, ix^ found a very depressed conular Echinus, 
which might, at first sight, be mistaken for CI. sinuatus. 
The situation of the mouth and vent would characterise 
it as a depressed Qalerites, but that the petaloidal 
forms in which its ambulacra are diffposed would place 
it rather among the Clypeasters, 
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Several species of Cidarites also occur in the beds of 
the oolite, and- principally in the combrasfa, in the clay 
over the great oolite, and in the upper beds of that 
rock. Three beaatifal species are found chiefly in the 
coral rag : — ^1. Ctcf. papillata. Org. Remains, Vol. Ill, 
PL I, fig. 9, very closely agieeing with that which is 
found in the chalk. 2* GmL intermedia. Org. Remains, 
Vol. Ill, PI I, fig. 6. 3. Od. diadema,fig. 4 of the 
same plate. In this bed, probably the last in which 
they occur, none having been spoken of as found in 
any strata of posterior formation, CUpeus simtaius, and 
clunicularis, are found in excellent preservation. 

The green sand presents some very curious and in- 
teresting facts respecting these fossils. In the waters 
which deposited this formation, the Spatangi appear to 
have first existed ; no remOains of this genus having been 
discovered in any of the subjacent formations. It is also 
deserving of observation, tiiat they are not found again 
but in the chalk, and in the seas of the present world. 
T These, like almost all the fossils of flie green sand, are 
siliceous, and are rendered more interesting from the 
whit^ quartz crystals which fill, their cavities, and from 
their excellent preservation, by which the minutest 
markings on their surfaces are shewn. 

If the fossil, which has been so frequentiy considered 
as CUpeus clunicularis, be not ranged under Oalerites, 
Lam. (Conulus), it is in this formation that Oakrites 
first appears in a very small species. . 

Two of the genus Cidarites are found in the neighbour- 
hood of Hey tesbury, which have been ^figured. Organic 
Remains, Vol. Ill, PL I, fig. 12 and 13, and are re- 
markable for the appendages which are attached on the 
upper surface, round the superior opening, and which 
extend over nearly a third of the surface. In one of 
these^ figf 12, this appendage is formed of roundish , 
plates, their margins ^having obtained somewhat of a 
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polygonal fomijr dpim^tty ftMaf iiicr liMmA ^Mfire 

dgi^iil each ^fMf fi^ii^ tb# Mi6¥8ftM 4f tttiif ifttiMFt * 
fiDMInM i» gmemlHf di§ii&¥emae M 9M iiSBUb dt eit6b 

e*i& <lfh6r/ iMp^Mt ^icaiiilMISM of iAi9 saueHMf, iHat 
HKtaMmOA iSf^cbmhSf Imd ftd <d Ate ^gUtiot^ tbsA 
tMft' itf^Bdi^fe ttiij^ HslW %€elii fonifetf B;^ ih^ ftifiaig 
sttiinads/ jiM d iW ftpc jl &Md Aeir o^Hlla», aiM thts «£^ 
tMhM wm&Bf^tOic^ of fiM p^mit. tM fossiiy relta^ 
jmUM jfy. 1^ i» ftllMiAtfdf With dpp«Mhge» fdnftM* 

trellissed ^oMfiv If* €»lpM»MJoii^ fiiuy ye« Meti dfiketf 

M^ it Mi hme pt&66(Me4^ ^xA fiotMg/eiiioM of tilicf iott 
cUttOCMf AiJAfile^ ocdttrtoMrf bt fiicr «<tM|isttMf off tt^ 
j^mttlgr M MfiisM ill a(&i^rcf«»MS(^ f^^ 
11l« otialk HttiS dMI» flOl «9:P^«)^ to c(My^ 

fl fir ^ mstlmlky tM 6hf^f pfeffiaps^, id Qndt idA 
ifflii ji|Wyit^ ffiBti^ ftttt eml^'fOsiiib' artf Mrtitr iflhiBdiEiltt'* 
JbtArtOUfftel^ %Mm. (fteMM^tftjJIAM)/ is' fraHtf h<^ Oidy f 
M iHdlmdui^ itm be^tt- ]l€«iOM^ «s ha^iU^ h6^ fcTtiMF 
i» tt»f «r tM p^^mng avl^a^fit ferlhaiScMi^; nor af«' 
any found in fhe |MM«ttiOf fOMsfMlMdj ot MdRMIj^ 16«' 

riMS 1am. fi»q<i«M;dccMllfe)re; thtt;ai^6dsB0^0l^ 
s«>^ iMj^lMfifllf CH^ptM Md^ jlMi^A^y ffiis gdttily 
is only known in its ifltt^yHHsedf f^mAMs^ 
TMi SipmmkgtPBi^ im^ ^Md" fiV^tleMCiy' fottbrf ill ibe 

lfifiWrra(» ^itetettid^ of^ Oio geli!iS'€V(IaM^ dWd&tt^ 
fMidiili>(3f6>^iaK^r aM^p«lr6t6MMi^iM^fli&K^MiJ^df^ 
pitei ifh#»scMI«*atflb<^ttl<^eeiiA3 «^0 dtsi^O^^tff^, dKtf^ 

not wisomait^a^tim^y #8fti^, #oiii titefir' behrg^ liigfiiy 

httv<^ tlM» tMW^ldtl^ fMtfbfai^' W fitef cMfre; Md< 
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«lao ttie bases ^f fkeit papiUary projecfion^^ on whidi 
liifi spines jarticidate^ oiTiamented by legnlar crennla- 
jUiops. 

jBilioeous easts of the different species \duch «xist in 
a minerftlised state are frequently foand in the gravd 
4ariFed foom the chalk ; particularly of the smaller Ga- 
lerUa, and which, from their general diffusion, and 
from ^ irregular Fariation of their forms, not allowing 
Aeir separation into distmct species, have been spoken 
M as Ecmniim vulgtures. 

Shelis. — Reeait sheHs are divided into nniyalyes, 
Jbiyalves, and multivalyes; the imiyalyes being also 
divided into those which have one or more chamberSj 
beaiKg unUocular Of multilocular. But another section 
is 'jaeees$ary for tbe reception of those extinct shells 
^ Ito jE^rsdcpr wOTld which have been found in the 
^»dier ^rata, and which, ihou^ bearing the outward 
jQfipeafranoe .of bivalve shells, are diigidai 1^ septa into 
several chambieirs. Suqh are ProdNC^ut of fiowerby, first 
jooticed by Martam; and Pentamerw discovered by Mr. 
Aftin jn ^ tmoiiiitaan limestone of fituoopshire, tibe na- 
tene of whicih sh^U has been so successfully investigated 
by ^x, 5ow€«iby *. 13»ese sbeUs may he distiAguiriied 
as )muUil9icul93- bivalves. 

jDnivalves vary consid^stbly in rflieir forms, being ^- 
JMar, 4iscoidal, fusifMin, tiurbinatedi(4lie spire passing 
sadde»^ i&opi flhe tumid belly of tiis shell), or tunricu- 
JaAed (^e turns gradually cmlai^gmg, so as to form an 
etongate^ /cone); they are also ovoid, elliptical, &c. 
1^ surface also varies considerably, being smooth, 
gkmtfiAs tiK^ised, groovied, &c., and is^ in some shells, 
JbescA with jtoqnded ^ sharp ribs, spines, foliaceons pro- 
.<^e^is^^ .^fcc. 3?ie #hell /PL IX, ^. 2) terminates su- 
9WiAj ytUikK^tn^^ jprne, which>is pointed^obtuss^ 
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or globular^ and sometimes decollated, as is chiefly ob- 
servable in- some shells of the genus Bulinms. The spire 
faj is formed by the union of the turns, or whirls (b), 
which are counted by reckoning the lower turn, con- 
taining the opening to where the left -lip is attached, as 
one, and reckoning on the same line to the top of flie 
spire. The turns generally go in a direction from the 
right to the left; they very rarely pass in the opposite 
direction, and, when that is the case, they are termed 
reversed shells. The line at which the whirls are united 
to- each other is termed the suture. The whirls are either 
pl€un, keeled, grooved, crenulated, or crowned witli 
points, tubercles, or spines, &c. 

The back (c) is the external tumid part of the last 
turn which forms the opening ; the belly (d) is the cor- 
responding concavity, reaching to the part where the 
cavity contracts, which is called the throat. The open* 
ing (e) is circular, semicircular, oval, angular,. &c., 
and is whole, or terminates in a groove or a notch, 
which is either straight or reverted : when the opening 
is longer than wide, it is said to be longitudinal; wheni 
wider than long, transverse; and when straight and 
narrow, linear. The edge, or margin of the opening, is 
divided into the right and left lips : the right, or outer 
Up (f), reaches from that point where it rests on the 
last turn but one of the spire to the base of the shell. 
This lip is notched at its base in the buccinums, and 
channelled or grooved in the murexes, and has a fissure 
or notch in its side in pleurotomas. In several sheik, 
as in the helixes, it extends over to the left side ; in 
some shells the right lip is eared, having an appendix, 
differing in different species; being straight, smoofli, 
digitated, &c. The left lip (g) is opposite, of coarse; 
to the light, being that part which is. attached to. die se^ 
cond turn of the spire, and is but of small extent in 
those shells the opening of which is entire. The eola^ 
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m^lla (h), ihe sabstance round which the tums^ are 
formed^ is on the left side of the shelly and terminates 
at its base ; sometimes in a point, and sometimes in a 
holIow> which is termed an umbilicus: the surface of 
the columella varies considerably in different genera, 
being smooth or flat, or rounded, and sometimes plaited, 
transversely or obliquely; and sometimes dentatedj^ 
channelled, tuberculated, &c. : in some instances the 
umbilical termination is filled, as if by an exudation of 
callus. The opening is sometimes filled by a testaceous 
or, sometimes, a. cartilaginous body of a convex ex- 
ternal surface, but flat on the side next the animal, 
where it is marked with a spiral line ; this is termed the 
operculum. 

Bivalve shells, when; their valves are similar in size 
and form, are said to be cquivalved^iixioiyinequivalvtd; 
when the anterior part agrees in form and size with the 
posterior, they are said to be equilateral, if not, inequi- 
lateral. The valves are connected at their base by a 
ligament, with or without a hinge, this ligament being 
placed either externally or internally : the belly, PL IX, 
fig. 8 (a), is the most tumid part; the disk (6) is that 
part between the belly and the margin (c), which iu 
considered to refer to tiie external side, or, as it may be 
termed, when the shell is placed on its base, the upper 
side ; then the eminences, umbones (d), are beneath the 
hinge, and terminate in the points or beaks (mucrones) 
(«), which ar& incurved, reflexed, earformed, &c. The 
beaks are frequently, in particular shells, accompanied 
by two external impressions ; one of these, the corselet 
(J), is on the anterior surface, and is separated from the 
disk, generally^ by a ridge, an angle, or a sunken line, 
and is often distinguishable by its difference of colour 
as well as by other circumstances; it is sometimes 
spinous, carinated, lamellated, &c., but it is generally 
smooth ^when it is said to be naked. The other, the 
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bmik Cgjy is t4ac^d sit the' bottom df tiie jkost«rtof iM- 
face : it is Vartously sbajped^ 6ttl, oblong, laficeolttf^d^ 
tic, and is sometimes edgad, toothed, kt. The shell 
being placed on the hingey tber miterior ntd^ beilg fbi^ 
ward, that is considered as lAfe right rahre t^hldll mn 
swers to the left hand, and tbut $fs ih6 left valw whieft 
answers to the tight hand of the o^lservet. 1?66 hsUgOi 
of the shell is measured froin the hidge to ik^ ^ftMt 0^ 
npper edge, and the width ftomi the end of ih6 imtertef 
to that of the posterior m^gin. Those shells, wlH^se 
length exceeds their width, are considered as len^iudt^ 
nal shells, and those, whose Widtib exceeds theii^ leli^, 
transverse sbeHs. The forms and markings of hifHitei 
are too numerous to be noticed in this plac^. SIldDs 
are necessarily distiiiguished iiitoyree, shcIi tiH are ca- 
pable df bei^ mOTed ; and^S^m^cf, being Mcb aS^ becdHfte 
adherent to other solid bodies. Oja the inleiiisd snrfiloe 
of the valves are impressions of a regnlar fton, VaifjriiAg 
in that rcispect as well as in their titiitiber, ki dlff^Ht 
iKhelk : the^ sire the places where the stfiiMal WttSf kt* 
tached to the shell by its tendinous attacbiiieilt, AM MM 
be called the nittuMUar mplnmk^s. These taijr iii fhlKk 
tamber> according to the number of mtisol^S ettflldj^ 
for this purpose, beitig dtte, twd^ Of eten biOr^, M Ml^h 
talvl). The hinge (h) is placed itt the m(Mt SbUd f^ 
of llie sh^, generally iii its bftt^> be&edlh lt» b^fiki« 
It is nsiialty foriMd of tefeth, which ^thei" Shut iflio 
each other or into the oj^j^isite talYe< ThOM teefll 
Which ktb most decidedly beneath the be^d^S, ift f&e 
ihiddte, ai^ termed the cardinal dir hinge Ueth^ mA tie 
distant otiel^ the Idteiral ot accessory tSeth. Ih Senid 
shells there kt^ nd deeidt^ teeth ; the rnOtSeh b^ng Hh 
gulaied By the ligam^t being attached t6 a lelMceiMi 
j^rotubetahc^, termed k cdlM. TM teeth fheMMlvei 
Vary als6 ifl tteit for&s, SittiatiiDiMs> &«).>^ will beMtt 
in the Aeteripfion df tM il^Ve^M teiftetfc. 
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A k^OFvrM^ M Utt action of Hke ^amenl, wliich» it 
has beM BiMtiMed, ilef ves to attach the ralves^ is ne- 
etiB&aity to be posg^s^ed by those who enter into the 
ifft^R5dga€i<ttis> fttqa^My demanded respecting; fossil bi- 
valyeSr TMii %atteiit fa» sometimes placed extemally^ 
and sometimes internally. When external, it necessa- 
rily becomes wretched when the shell is closed; and 
then, if (he nmscle which hoid» the talves together he- 
cfomes telaxed, it opens them by its elasticfty only : bat, 
if fntemal^ between the valves, it becomes compressed 
tdieit the valves ate closed, and then opens them by its 
elasticity, as soon as the muscular action diftrfniahfs o? 
ceases. 

Multivalve shells differ materially in their form and 
structure: some, as the pholas, may be considered, 
frOM thcfhr having their two sides of the same form and 
dimensions, as eqmvahed; others, as the anonria, are 
inequivalved. Some have their valves joined by a 
sqntEtao^e kind of suture, as the balanus ; others have 
their valves united in a tendinous peduncle ; whilst, in 
Others, the valves are contained in a testaceous 
ttiue. 

Th^ illustrious liimsetts disposed all the shells wUdi 
were known in his time under thirty-six genera, founding 
their generic distinctions, in the univalves, chiefly on 
the characters of their openings, and, in the bivalves, 
ofi those of their hinge. But these genera were found 
insufficient for the necessary distinctions : shells essen- 
tially different being crowded together under the same 
genus; and the fossil shdls Which were Sttbsequently 
discovered differed so much from those which were be- 
fore known, as to render an addition to the number of 
the genera absolutely necessary. This work was com- 
menced by M. Bruguiere; and has be^i since most suc- 
cessfully conducted by Le Chev. de Lamarck, to whom 
we are much indebted for making the required augmen- 
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tation of the niiii)|>eT of genera^ and for BUggestmg se- 
veral other important changes in the classification. 

In this part of the present work it is proposed to give 
the most prominent characters of the known genera> with 
sketches illustrative of their distinctive differences. 

Univalves. ^ 

Genus 1. — Planospirites. — A flat univalve, nearly 
circular, with a cord-like ridge passing from the edge 
on to the inferior surface, and curving backwards in a 
spiral direction. Fossil, St. Peter's, Maestricht, 

PI. Ill, fig. 1. 

2. Oscana.^—An oval univalve, slightiy vaulted no 
spire, semitransparent, and nearly coriaceous. 
Recent. PI. Ill, fig. 2. 

3. Test€U)ella. — ^An obliquely conical univalve ; apex 
turned ; opening oval ; the left edge turned inwards. 
Recent. PL III, fi^g. 3. 

Grows on the caudal termination of an animaL|[6ne- 
rally resembling a slug. 

4. Patella. — ^A shield-formed, subcorneal univalve; 
no spire, and without perforation of the disk, or mar- 
ginal fissure *. Recent and fossil. PI. III,^. 4. 

* Patella miiraia^ Lin. and P. camueapia and dUatata, Lam. have the 
peculiar property of being attached to an operenluniy or nndenralve, hy m 
mnsde, the mark of attachment of which, especially on the lower ndve, 
bears somewhat of the figure of a horse^shoe ; this valve being attached hj 
the other side to other bodies. 

This shell, which has been named Htpponix, is considered by M. de 
France, its discoverer, as an univalve, the animal of which has the power 
of forming this additional portion to raise it above the substance by which 
it is supported. ^ 

Mr. G. Sowerby, who has given a very interesting account of this sheU 
in his valuable work on the genera of recent and fossil shells, considers it 
as being decidedly a bivalve shell. 

It has not either cardmal ligament or hinge : and it is worthy of remark, 
similar muscular impressions are observable on other valves which haT« 
been attributed to other species of PateUd, 
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C S- Fissurella. — A shield-formed^ subcorneal uniyalve; 

no spire; the vertex perforated with an oblong opening. 
Recent and fossil. PL HI, fig. 5. 
6. Emarginula. — ^An obliquely conical univalve; the 
vertex inclmed, and the posterior margin notched. 
Beceot and fossil. PL III, fig. 6. 
C 7. Concholepcis, — An oval univalve, convex upwards ; 

the vertex inclined on the left side ; the cavity plain^ * 
terminating at the base of the right edge with two teeth 
and a groove. Re6ent. PL III, fig. 7. 

r 8. Stomatia, — An oval, earformed univalve, with a 

prominent spire; opening ample, entire, and longer 
than wide; disk not perforated. Recent. PL HI, 

.fig. S. 

r- 9. Argonauta. — An involuted univalve ; the spire 

turning into the opening; very thin, with a tubercular 
double dorsal keel. Recent, and very rarely fossil. 

PL III, fi^. 9. 

10. Carinaria. — A subcorneal univalve ; flattened at 
the sides, very thin ; the apex turned in a small spiral ; 
the back furnished with a dentated keel ; the opening 
entire, oblong, and contracted toward the keel. 
Recent. PL III, fig. 10. 

^ 11. Sigaretus. — An oval, flattish, and earformed uni- 

valve, with a short spiral columella ; tiie opening entire, 
ample, longer than wide, and spread out towards the 
right lip. Recent, and but rarely fossil. PL III, 

fig. 11. 

f 12. HalioHs. — ^An oval, flattish, and earformed bi- 

valve, with a depressed spire and row of round holes 
along the right edge ; the opening large, and longer than 
wide. Recent. PL III, fig. 12. 

^' 18. CalyptrtBa. — A conoidal and spiral univalve ; the 

apex entire, and rather depressed ; with a folded tongue- 
like process proceeding from the internal summit. 
Recent and fossil. PL III, fi^. 18. tjl,- 
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14. lufimdibuIum.'^A cooical miivalve; iiallowl>e- 
Beatt^ mjmMj twisted^ mtti ^a eeiitral spind c<tfiu|iena» 
and a spirally •deo^rcent {ilate «r wdiv^ witiun;. mouth 
tmnxd, expanded ; lip eDttre and shaip. . fieceoit and 
fossa. Pi.UhJig.U. 

I have adopted Mjr. Sovierby'fi descriplioii ef this 
genus^ jag]»eiag ^iih fliat genfleman in die propriety of 
jeparating this sheH from the geniis Ca^triBa, as hacs 
been done by M. Denys de MMitfojtf;. 

15. Crepidula. — An oblongs vaulted umvalye; the 
apex indined to the erilge ; the cavity partiaUy divided 
hf a 'Simple diaphragm. Beoent^ aod very rantly 
£»6iL Pi. 111,^.15. 

16. Dentalium. — A tubular^ tapering^ slightly bowed 
«]iitv».li§e ; open at :bo& ends ^. Recent and fossil. 
Pt. HI, fig. M. 

17. i8tf^piarMr4--^A tubular 4inivalve^ spiral «t ihe be- 
ginning, and continued in an irregular tubular fona; 
ptantialty jdivided at ihe side by a narrow sbaiply dent- 
^tted dit, and sometimes ionned iinto chambe]:s l>y jfm^ 
tia3;S€gpta. FcKSsii. PL III, fig.17. 

The commeaicing spiral itum as >omjMe4 m 4be AffMif^ 
to give a better opportunity of abo^i^ing >the poooliivr 
'dkaraoterictfic xxf ihe aheU, its dentcdiUed fissurie. 

VL Yemnicidaria. — ^A tobular, fuee uiuvalve»ic<Mnw€«M>- 
mg apira^^ and continued ;mQre or less c<»itairted ; itb^ 
^^idies entire, and the opeilii^^ simjde and round. 
Recent and fossil. PL III, Jig. 18. 

The fspisal conMneiiQemant^of V/&rmioulari^ i$ m>t 
marked in ^ihe £gure, 'it having been opaore dc^Nirallte^ 
fibowibe foim in which this sheU is geneiaUy foicm^ MJt 
fossil. Indeed, they occur fSO. frequently jn this foxn, 
00 to give treason for jsuppoaing .either that tttie.3ti:8%ht 

a ^liatinot lapeoiea, or Aa^l^ tt0 ^ £tt4«d 



* DentaUmm, SUtquana^ .VermifiuUtriaif ;md $arf^lt^ ^^Of to 1^4/^^^ 
nelkk§ Sedtniairet. htm. 
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coMmeneanttit being assumed as a generic di«tinctien, 
anofher genus should be formed for tbe reception of the 
straight ones. ' Perhaps some of the smaller fossil ver- 
micular shells^ resembling those in the preceding figure^ 
may be found to belongrather to Vermiliay Lam. 

10. Serpula.'-^A tubular^ adherent univalye^ variously 
twisted and grouped ; sometimes divided by entire septa. 
Recent and fossil. PI III, fig. 19. 

The protean character of the §oB»il diells of thi^ genus 
is very lemarkable, they imitating the forms of the shells 
of several o&er genera. 
Z'X 9' Conus. — A turbinated^ convoluted^ and reversediy 
conical univalve ; the aperture long, narrow, toothless, 
and not contracted at ilfimse. Recent and fossil. 

PL in, fig. 22. 
2 ^ 9* Cffprcea. — An ovate and vaulted univalve ; spire 
small, and nearly covered over; the opening narrow, 
the length of the shell; the margins involuted and 
toothed on each side. Recent and fos^l. PL III, 

fig.^. 

21^ Ovula^ — An obovate univalve, tumid in the middle, 
and more or less elongated ; the opening, the length of 
&e shell, with a channel at each end ; with no teeth on 
tike left side. Recent. Pt. til, fig. 34« 

2Sfr Bulla. — A univalve of a romdish oval form, (he 
spire not projecting; the opening the length of the sheU, 
and widest at the lower part. Recent and fossil. 

Pi.III,^.«6. ^ 

w. Terehellum. — ^A spiral and convoluted univalve, 
with a pointed apex ; tbe openmg long and narrow up- 
wards, toothlcfss, and notched at the base. R^ent 
and fossil. PL III, fig. 26. Z 6 • 

M. de Montfert has separated a shel) which had been 
included in the genus Terebellum, and has formed of it 
the following genus, smce ade|>ted by Mr. Sowerby. 
S5. Hernphs.^^A. eonvoluled, etongated, uniMlved 
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shell ; spire internal^ concealed ; base truncated ; mouth 
longitudinal, extending to the apex of the spire ; lip 
sharp; columella smooth. It diflfers from TerebeUum 
chiefly in Hfetving its spire entirely internal. 

26. Volvaria. — A cylindrical and convoluted uni- 
valve ; the spire scarcely extruded ; the opening narrow, 
the length of the shell ; the columella plaited at its base. 

Recent. Pl.rV\fig.l. 

27. Oliva. — A spiral and nearly cylindrical univalve, 
notched at the base ; the turns of the spire separated by 
a small groove ; the columella obliquely plaited. 
Recent and fossil. PI IV, Jig. 2.J^C 

28. Ancilla.-^An oblong, subcyiTndrical univalve, 
with a short spire ; the suturei|||iot grooved ; the aper- 
ture spread ; the base notched ; a thick oblique fold at 
the base of the columella. Recent and fosaU. 
P/.IV,^.3.X.Ct 

29. Valuta. — ^A subfusiform> more or less tumid, uni- 
valve; apex obtuse or papillated ; base slighikly grooved, 
not channelled ; columella plaited, the lower plaits be- 
ing the Jargest or &e longest. Recent and fossil. 

30. JlfiVra.— 3rsubfusiform univalve, with a pointed 
apex; base notched, l)ut with no channel; the colu- 
mella plaited, the lower plaits being the smallest. 

Recent and fossil. PL IV, Jig. 5. 

31. CoIumbella.^An oval univalve, with a short spire ; 
the base grooved, but not channelled; the lip crenulated,. 
and tumid on the inner side ; folds or teeth on the colu- 
mella. Recent. PL IV, ^.6. 

32. MargineHa. — An oy?lI univalve, with a short 
spire; lip with a thick border; base slightly grooved; 
columella plaited. Recent and fossil. PL TV, 

JHI'7. 

33. Cancellaria. — ^An oval and subturretted univalve ; 
Up transversely grooved on the inside; base slightly 
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notched^ sometimes^ entire; columella with sharp but 
compressed plaits. Recent and fossil. PL IV, 

fig. 8. 
C 34. Fasciolaria.—A subfusiform miival^; the base 
grooved ; no projecting sutures ; columella with two or 
three very oblique folds. Recent. PL IV, fig. 9. 

S5. Thirbinellus. — A subfusiform. univalve; the base 
grooved ; with from three to five compressed transverse 
plaits on the upper part of the columella. Recent. 

PL IV, fig. 10. 

36. Buccinum. — A suboval univalve; opening ob- 
long, notched at the base, but not channelled ; colu- 
mella convex and full. Recent and fossil. PL IV, 
^5f. 11. ^ 

37. Ebuma.'-*A suboval univalve; the lip thick; 
opening oblong and grooved at the bottom; the colu- 
mella umbilicated and slightly grooved at its base. 
Recent and fossil. PL IV, fig. 12. 

38. Terebra. — A longish turriculated univalve; the 
opening about one third of its length, notched at its 
base; columella terminating obliquely. Recent 
and fossil. PL IV, fig. 13. 

^ 39. Dolium. — ^A ventricose, nearly globose univalve ; 
ribbed transversely; the lip ribbed tiireugh its whole 
length; the opening wide, notched at the bottom. 
Recent. PL lY, fig. 14. 

40. Harpa. — An oval and ventricose univalve, with 
longitudinal compressed ribs terminating upwards in an 
angle or point ; the opening terminating in a notch ; the 
columella smooth, with an acute base. Recent 

and fossil. PL IV, fig. 15. 
C 41. Cassis. — A ventricose univalve; the aperture 

long, terminating in a short reflected groove ; the lips 
subdentated : the left lip flattened, and forming a ridge 
on the body of the shell ; the columella plaited on its 
l<wer part. Recent and fossil., PL IV, fig. 16. 
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» 

42. Nas8a.^^\n oval univalve; the epeaing tenai^ 
ating inferiorly by an oUique reflected notch ; a callo- 
sity on the left side covers the columella^ forms into a 
transverse fold in the upper party and has its base ob- 
liquely truncated. Recent. PL IV, Jig. 17< 

48. Purpura.-^Aa oval and sometiBies tubercul^d 
or spinous^ univalve ; the opening terminating in ^.4p^ 
oblique groove^ notched at the extremity. The sKUir 
mella naked^ flat in the whole of the lower part, and 
finishing at its base in a point. ^ Recent and fossil. 
PHV.^.IS. 

44. Stramiu8»-^A sligbtly ventaricose univalve^ ter- 
minating inferiorly by a short truncated or notcdied 
groove ; the right edge dilatingr^ with age into ^ wing 
or lobe^ having a sinus distinct from the notched ca- 
nal at the base. Recent and fossil. PL IV, 
fig* 19. 

45. Pterocera. — A ventricose univalve^ terminatiBg 
inferiorly by an elongated canal ; tiie right edge dilalmg 
with age into a digitated wing, with a sinus at its susar 
mit. Recent. PL IV, Jig. 20. 

46. Rostellaria. — A subturriculated or fusifcnm uni- 
valve, terminating at its base with a lengtbsned oaaal, 
with a sharp beak ; the lip, dilating with age, is either 
whole or dentated, with a groove at the l&s^ev end, and 
a sinus extending to the summit of tfie spire. ' Ma- 
cent and fossil. PL IV, fig. 21. 

47. Mursx. — An ovate or oUong uwvalve, witti f ougit, 
spinous, or fringed longitudinal sutures; base ofasmnctted* 

Recent and fossil. PL IV, Jig. 22. 

48. Ftisus.'-A subfusifQrm univalve; ventricose igt 
the middle or lower pai^ but witib no variees » the 
spine loBgish; the base chaindiled ; cehan^ft genefidljr 
smooth ; and lip entire. Recent and fossil. PL IV, 

jig. 88- ^:.k 

40. Pyrttte.— A somewhat pyrifi^m univalve witb- 
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oiitvahcea; tb» 0pire shoTt; tiie base ciMuukdUed and 
caudated; the eolmnella smootli, and the lip eiktiie. 
Becent andfossil* PL IV, Jig. 24* 
^ 50. Pteuri^ama. *^ A tmrioulated and sabfatifonii 

uniTalre ; the lower part of the opening channeUed ; a 
utoteb in the upper part oC thf right lip* Becent 

andfoasil. PI. IV, ^.26. 

^61. Clavatula.-A subturricnlated univalve, the opear 
ittg teraUAaliBg by a short channel or nc^h; a sinus in 
the upper part of the right lip* Recent* PL IV, 

. SH* Ceriihium. — A turriculated univalve^ the opening 
oblique, tenpoinatittg at the base by a truncated or re- 
curved canal, and upwards in a groove more or less 
diitinet Beoeat and fossU. PLIV,^Jig.a7.4::P.: 

5S« Melani€L^-^J^ turriculaAed univalve, the opening 
oval or oblong ; the inner lip spread out at the bs^ie of 
the eolumeUa, which is smooth. Recent ai^d fos- 

afl. PLV,Jig.i. 

&4u Turrttella* — ^A tnniculated univalve; the <q^en- 
ing roundisb; the margin disjoined in the upper part; 
a slnu^ in the tight Mp« Recent and fosslL PL V, 

65* PjframidMlIa.'-^A turricvdated univalve ; the open* 
ing entire and semi-^val ; the columella projecting, fur* 
ioshed with three transverse plaits^ and perforated at its 
base. Recent PL V, fig4 3. . 

^ 56. jlfincti20*-^Aa oval or oblimg univalve^ with a 

raised spire ; the apeiture oblong, entire, and c^ntraot^ 
ed above ; the lips united ; the colamrila with plaits in« 
dependent of thedieeurrence of the outer Up. Re- 

cent and fossil. PLY,fig^.4. 

C^ SSf. Afih0Ltma. '-^ A» oval at dUoi^ univalve; ihe 

opennig oblong and entire; the eohwieUa smooth. 
Recent. PL V, fig. 5. 
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( 58. Lymnma. — An ohlotkg, subtorricalated uniyalTe; 

the opening entire and oblong; the right lip rising wiUi- 
in the openings 8J3l4 forming an oblique fold on the co- 
lumella. Recent and fossil. PLY, fig. 6. 

(^ 59. Turbo. — A conoidal and subturriculated univalve ; 

the opening roundish; the columella smooth; the mar- 
gin disjoined at the upper part. Recent and fos- 
sil. PLY, fig. 7. 

60. Manodonta. — ^An oval or conoidal univalve ; the 
opening roundish and entire; the columella forming a 
tooth-like process by its projecting base; the margin 
disjoined at the upper part. Recent. PLY, fig. 8^ 

61. BuUmus. — ^An ovate or oblong, and subturricn^ 
lated univalve; the opening entire, longitudinally ob- 
long, having, in adults, a reflected right lip ; the colu- 
mella smooth, neither truncated nor expanded at its 
base. Recent and fossil. PL V, fig. 9. 

< 63. Phasianella. — ^An ovate and thick univalve ; the 

opening longitudinal, ovate, and entire; with a sharp 
plain lip ; the columella smooth and attenuated at its 
base. !Elecent and rarely fossil. PI. V, fig. ]0. 

63. Vivipara. — An oval or oblong univalve, with a 
regularly elevated and rounded spire ; the opening en- 
tire, longitudinal, and oblong ; the lips united angularly- 
above. Recent and fossil. PL V, fig. 11. 
^ 64. Helix. — ^A globose univalve, witti a convex or 
conoidal spire; the opening entire, wider tl^an long, 
and diminished in its upper part by the projection of 
the penaltimate turn of the spire. Recent and 
fossil. PLY, fig. 12. 

65. HeZicffia.^-A snbglob^se univrtve ; the opening 

entiro and semiovate; tilie columella callous, with no 

umbilicus ; depressed and flattened at the lower part. 

Recent; one or two fossil species? PL Y, 

fig. 13. 
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06. AmpuUaria. — A subglobose univalve ; the opein- 
ing longer than wide^ and entire; umbilicns at the base 
of the columella^ but no thickening of the left lip. 
Recent and fossil. PL V, Jig. 14. j>. A* 

67. Natica.-^A subglobose^ umbilicated univalTe; 
opening semicircular and entire ; the columella trans- 
verse, without teeth, and callous externally, the callus 
contracting or even covering the umbilicus. 

Recent and fossil. PL V, Jig. 16. 

68. Neriia. — ^A semiglobose univalve ; the columella, 
nearly transverse and flat, vdth an acute and generalljr 
dentated edge. Recent and fossil. PL y,Jig. 16. 

69. Cyclostama. — A subdiscoidal or subpyramidal 
univalve, with round turns, the last of which is the 
largest; the opening round, or nearly so; the edge cir- 
cularly united, forming a wide continuous margin. 
Recent and fossil. PL V, jig. 17. 

r 70. Pupa. — ^A somewhat cylindriform univalve; the 

spire long, the last turn not being larger than die pre- 
ceding one; the opening irregular, rounded or oval; 
the edges circularly united. Recent. PL m, 

71. Scalaria. — A turriculated univalve ; the turns 
rounded and nearly separate, with acute f^d longitudi- 
nal, raised ribs; the opening nearly circular; the margin 
uninterrupted and reflected. Recent and fossil. 
PI V, Jig. IS. 

72. Delphimda.-^X subdiscoidal, thick, pearly,. and 
umbilicated univalve; the turns generally muricated; 
the opening round ; the margin circular and uninterrupt- 
ed. Recent and fossil. PL V, Jig. 19. 

- 73. Cirrus. — ^A spiral and conical univalve, without 
a columella; funnel-shaped beneath; volutions united. 
Fossil. PZ.V,/sf.20. 
^ 74. Plantorbis. — ^A discoidal univalve ; spire depress- 

ed; tmriis viable on both sides ; opening entire, but di- 
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mimshed by the projection into it of the preceding 
whirl. Recent and fotr&il. PL V, Jig. 21. 

76. Euomphalus. — An involute tod compressed uni- 
valve; the spire depressed ; concave beneath, or largely 
umbilicated; aperture mostly angular. Fossil. 

PI. V, fig. 22. 

76. JantMna.^A subglobose tmivalve; the opening 
triangular, with an angular sinus on the right edge. 
Becent. P/.V,^jf.23: 

77. Trochtis.—A conical univalve ; the opening al- 
most quadrangular, transversely depressed; the axis 
oblique on the plane of the base. PL V, fig. 24. 

78. Solarium. — A conical univalve, with an open 
umbilicus underneath ; the inner edges of the whirls 
crenulated ; the opening nearly quadrangular. 
Recent and fossil. PL V, fig. 2S. 

MultUoi^Uar Univalves, " 

M. Denys de Montfort, auflior of an interesting and 
important work, Conchyliologie Systematique, has, witk 
much eareful discrimination, separated into difEerent 
genera the multilocular univalves ; the microscopic 
:diells into sixty ; and those which are within the power 
of the naked eye; being those which had been ui<- 
cluded in NauHlus, Jmmonites, Behmmtes^ Orfkoceror 
tites, Spirula, Scaphites, NummuUtes, and SidarolitMS^ 
into forty genera ; forming almost every shell, marked 
by a slight difference, into a distinct genus. These 
separations, although, perhaps, foundtd on accurate 
discrimination, appear to be too frequent; and their 
multiplicity bears too much on the* memory, and de*^ 
prives it of the aid which it seeks to de^jve from clas- 
sification. These observations are applicable only, 
perhaps, to the larger kinds; for, as to tiie micro- 
scopic shells, the eccentricity of their fenas, their vast 
variety, add the peoidiarity of chairaotef wUck marit 
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their ornamental must render their cktssification a very 
difficult task; every different sheU appearing to repel 
all association. A more intimate knowledge of their 
nature and characteristics seems to be necessary be- 
fore an appropriate arrangement of them can be adopt- 
ed. The larger tribe has been separated into twenty- 
two genera^ all of which have been found in a fossil 
state : whilst one genus ovly. Nautilus, is known to exist 
in a recent state* Two opinions are entertained re- 
specting this great disproportion between the number 
of fossil and of recent shells of this tribe. Some sup- 
pose that those genera, of which only fossil shells are 
found, have become extinct ; whilst others believe that 
these shells are still existing in a recent state ; but are 
pelagian shells, their inhabitants constantly residing at 
the bottom of the deep. This opinion is entertained 
by some of the latest JPrench writers, particularly by 
Mons. de Montfort. 

But an examination of these shells poroves, that, so 
fsu" from their inhabitants having been destined to a 
constant residence at the bottom of the ocean, they pos- 
sessed, beyond all other testaceous animals, the power 
of rising up to, and remaining at, the surface of the sea. 
Supposing them still to live, they wouljl occasionally, 
as the Nautilus is, be seen at the surrajee ; but not a 
single instance being known of a shell 'xif these genera 
having been thus seen, their existendynay be reason- 
ably doubted. 

The apparatus enabling the animal to raise or sink 
himself at pleasure is plainly discoverable in the fossil 
shell of the Nautilus : by t the most important part of 
this organ, the continuous siphuncle, is not discoverable 
in the dried specimens of the recent shelL The shell 
in the Nautilus (PL VI, fig. \) is formed of a number, 
more or less, of chambers, divided by pierced septa. 

Y 
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The animal resides in the largest and last formed 
chamber; an elastic tube^ proceeding from the animal, 
passes through the pierced septa and the several cham- 
bers^ and terminates in the first. Now^ assuming that 
the ofiice of this tube is analogous with that of the 
swimming bladder of fishes^ it is by no means difficult 
to conceive how the required changes of situation may 
be produced. The weight of the shell is so counter- 
balanced by the empty chambers^ that the siphuncle 
passing through these chambers, accordingly as it is 
dilated with gaseous or with aqueous fluids, will alter 
the specific gravity of the whole mass, and cause it 
either to swim or to sink. Supposing the animal to be 
lying at the bottom of the ^ea, saturated with food, and 
the siphuncle filled with a fluid ; as the food is digested 
and decomposed, detached gas may pass into the si- 
phuncle, and gradually take the place of the water ; 
when, in proportion as the specific gravity of the whole 
mass is thus diminished, it will rise, probably into that 
region of the waters in which the food of ttie animal 
most abounds. Here, on obtaining sufficient food, or 
on alarm from an enemy, the animal admits water inta 
the siphuncle, and immediately sinks. 

In all the other genera of this tribe, an apparatus, 
formed of vacant chambers and a membranous siphun- 
cle, exists, capable of producing similar effects with 
those produced by that of tlie Nautilus ; but necessarily 
differing in some respects, from variety of modification 
of the form and structure peculiar to each genus. The 
siphuncle is often very well displayed in sections of the 
Orthoceratite, and in these this tube will be found to 
have been citpable of being dilated to a very consider- 
able extent. 
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Multilocular Spiral and Discoidal Shells. 

Genus 1. Nautilus. — A multilocular^ spiral, and sub- 
discoidal shell ; the turns contiguous, the outer one in- 
cluding the others; the chambers separated hy plain or 
nearly plain transverse septa, concave outwards, and 
perforated by shelly tubes connected by a tubular mem- 
brane so as to form a complete siphuncle. Recent 
and fossil. FL VI, Jig. 1. 

2. Orbulites. — A multilocular, spiral, and subdiscoi- 
dal shell ; the turns contiguous, the outer one including 
the others ; the chambers separated by winding septa, 
pierced by a siphuncle at the outer side of their margin. 

Fossil. 

The shells of this genus agreeing in their external 
form with that of the shells of the preceding genus. 
Nautilus, the difference being internal, from the septa 
being winding, and the siphuncle marginal, an illustra- 
tive figure was unnecessary. 

The propriety of the adoption of this genus seems to 
be indisputable, its shells possessing the external cha- 
racters of Nautilus, and the internal characters, the 
winding septa and marginal siphuncle, of Jmmonites. 
But there are other fossil shells, which, possessing the 
exterior o{ Nautilus, have only one of the characteristics 
of Ammonites, as in Organic Remains, PI. Wl, fig. 15, 
in which the winding septa are without the marginal 
siphuncle ; and .in fig. 16 of the same plate, where the 
marginal siphuncle exists without the winding septa. 
Indeed, the situation of the siphuncle is too variable, 
existing in every point on a line from the centre, and, 
perhaps, from the posterior to the anterior margin, to 
allow of its being assumed alofte as a distinctive generic 
character. 

3. Planulites. — A multilocular, spiral, flattish, and 
discoidal shell ; the turns contiguous and apparent ; the 
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chambers separated l)y plain septa pierced with a mar- 
ginal siphuncle. Fossil. 

As the shells of the preceding genus have possessed 
the outer appearance of Nautilus, with the internal cha^ 
racters of Ammonites, so this shell possesses the exter- 
nal appearance of Ammonites, emd, at the same time> is 
characterised by the plain concave septa oiNauHlus. 
As its external form agrees with that of the following 
geuus^ another figure is not requisite. 

4. Ammonites. — A multilocular^ spiral^ and diacoidal 
shelly with contiguous apparent turns; the chambeis 
divided by winding septa> pierced by a siphuncultts 
always placed at the outer side. Fossil. jP/. VI, 

Two very different shells have been placed under the 
genus Ellipsolithes (Sowerbyj^ both oval «nd di^caidal 
shells ; hut one possessing the involved whirls aad tbe 
plain septa of Nautilus, and the other tbe whirls, mh 
parent on both sides, and the winding septa <»f Jmr 
monites. It being desirable that tbe stud^tt shouM be 
apprised of tbe form^ and characters of tbese fossils^ 
their figures and a description of their characters ai^ 
given ; but although^ for the sake of discriminatioiij ^ 
name is added to each^ it is not intended U^ vf^ ^ 
claim for their being considered as distinct genc^p^*. In 
thi3 I am glad to concur with Mr. Sowerbj^^ who o|h 
serves^ that '^ The gGims^EUipsolUhes must certaiGily Ve 
abolished^ and its species ranged under AmmonUeBs tisie 
oval form bemg quite accidental.'' 

5. Nautellipsites. — ^A multilocular^ tumidly diacoiiial 
and e^|||)tically spiral shell ; the turns contiguousi,, Ubi^ 
outer one including th^ others ; situation &i tihe aifibmr 
cle nearly central. Fossil. ^ PL VI, ^. 8^ 

6. Ammonellipsiles. — A multilocular, flatly dis^oidai 
and elliptically spiral shell; the turns contig^NW^ a^d 
apparent on both sides; the chamb^s separated bjr 
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winding septa; the siphnncle marginal. Fossil. 

PI. Yh fig. A. 

7. NummulUes. — ^A multilocnlar^ lenticular shell ; the 
spire internal, formed of several plates, connected with 
each other on both sides by numerous transverse septa, 
the internal plates being involved by the more external. 

Fossil. PL YI, fig. &. 

8. SideroUtes. — A flaitish shell, convex above and be- 
neath, set with pointed tubercles, with four or five short 
unequal rays on the edge, not manifesting any teal 
pores. 

An idea of this fossil may be formed by considering 
the radiating appendices as proceeding from bodies like 
the NuBimuUtes. Faiyas St. Fond, who has givtsn Ike 
best representation of these bodies, delineates them as 
being multiloeahur, somewhat like the NumamHtes. 

9. Scaphites. — A multilocular shell, commencing with 
spiral turns, the last of which, after being enlarged and 
elongated^ is ccmtracted and reflected. Fossil. 
PL VI, fig. 6. 

10. Spirula. — A multilocular shell, pMrtljr spiral and 
^rtly straight ; the whirls ckrcnlaf , sepaxafee firom each 
other^ and the last elongated in a straight line. The 
siqpta plain, concave outwards^ *and piercedt^ nearly at 
tibe margin, witti a dxeUy tube. Reccnl and fossiL 

Pi. Yh fiih 7. 

11. Lituites. — A multilocular sbell, partly spiral and 
partly straif^; the whirls eircniav and conttgaoias, but 
tbe last eiongated in a straight line; flie septa trans* 
vetse, comsave oirirprards, and pierced, -m&xAj at flieir 
outer margin, with a siphunculus. «J 

The figure of the peeceding genaa will safice tot this, 
oidy with the concerved difference of die idiirls being 
coatigoona^ and a greater length of the straight part. 
"JhQ stedort cdioald be gwurded in his conchuions with 
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respect to the contiguity of the whirls in these fossils. 
The contact is, necessarily, only in a line passing hori- 
zontally throngh the middle of tiie spiral ; and as these 
fossils are constanfly imbedded, this line of contact can 
only be seen when the artist is so successful as to make 
his section exactiy in this line : if the section is made 
the least too high or too low, the whirls will not be seen 
in contact, but will appear separate, in proportion as 
the section is distant from the centre. 

12. Hamites. — A multilocular hook-formed shell, with 
sinuous septa, pierced with a marginal siphuncle. PL VI, 

Jig. 8. 

13. Ortkoceratites. — A multilocular straight, or 
slightiy bent, cylindrical, or slightiy conical shell ; the 
chambers separated by plain septa, concave* towards 
the larger end, and pierced with a siphuncuhis. PL VI, 

Jig ^9. 

14. BcLcuUtes. — ^A multilocular straight, or slightiy 
bent, cylindrical, or slightiy conical, shell ; the cham- 
bers separated by sinuous septa, pierced with a mar- 
ginal siphunculus. PL VI, Jig. 10. 

15. Belemnites. — ^A conical or fusiform stone, of brown 
radiating spar, generally terminating at the small end in . 
a point, and having at the lai^er end a conical cavity, 
naturally retaining a conical testaceous body, divid^ 
into chambers by plain concave septa, and pierced by a 
siphunculus. PL VI, fig. 11. 

16. Hippurites. — ^A straight or conical shell, foinish* 
ed internally with transverse septa, and with two lateral, 
longitudinal, obtuse, and converging ridges. PL VI, 

jig. 12. 

It was endeavoured to show, in a former work, that 
the spathose substance in the Belemnite was originally a 
light substance, of a texture somewhat similar to cori;:, 
and was the float to the animal, which rendered it so 
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nearly equal to the weight of water as to allow it to 
rise or fall^ as the siphuncle was filled with air or with 
water. 

In the fossil last described a pecnliar modification of 
stnictare in its covering appears to have accomplished 
the same purpose: the shelly enclosure has evidently 
been of a peculiar light texture, by which such a dimi- 
nution of the gravity of the mass would be obtained as 
would fit it for being similarly acted upon by the inter- 
nal presence of gas or of water, as in the instance of 
the Belemnite, . 

17. Tutrilites. — A spiral, turriculated, multilocular 
shell ; the turns contiguous, and all visible ; the cham- 
bers separated by winding septa ; with a siphuncle in 
their disks ; the aperture round. PL VI, fig, 13. 

18. Fasciolites. — A subcylindrical shell, formed of 
multilocular tubes, narrowing at both their ends, dis- 
posed contiguously and parallel; the tapedng ends 
transversely and obliquely folded on each other. PL 
VI, fig. 14. 

19. Acamas. — A multilocular, straight, and conical 
shell ; mouth round and horizontal ; siphuncle central ; 
summit pierced by eight small tuberculated apertures, 
disposed round a stelliform figure; the septa conical, 
plaited at the bottom and plain at the edge. The sub- 
stance spathose, similar to that of the BelemnUe. 

This fossil is figured and described by M. de Mont- 
fort. It was also noticed by Knorr ; and was found by 
Annone in the neighbourhood of Prattelen, in the Canton 
of Basle. The termination of its summit is represented 
in PL VI, fig. 15. 

20. Amplexus.-^A neariy cylindrical shell, divided 
into chambers by numerous transverse septa ; the septa 
embracing each other with their reflexed margins. 
Fossa. P/.VI,^. 16. 

We are indebted to Mr. Sowerby for the addition of 
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this intesesting genus to the multilocular dheUa. The 
fossil which was subjected to this gentleman^s examina- 
tion was found in tiiie Black Rock^ at Limerick ; and 
bearing much of tbe appearance of a coral or madre- 
pore, received the specific designation of Amplexus 
coralloideSi its specific characters being, ^^ Tube irre- 
gularly bent, longitudinally striated; margins of the septa 
deeply reflexed and regularly plaited. The septa are a 
fourth or a fifth part of the diameter distant from each 
other, with the margin reflexed to the next septum. 
The folds on the margin of the septa correspond in 
width to the longitudinal striae of the tube, and are so 
deep as to form dongated cells, op^iiag into the chaii- 
bers ; the lines of growth are close, and ra&er unequal 
in depth »^^ 

21 . Gmularia. — A conical, hollow, univalve shell, 
divided by imperforate septa ; the mouth half closed. 
PI. VI, fig. X7, 

This fossil was first described and figured by the 
Rev. Mr. Ure, in his " History of Ruthergkn and Eksi 
Kilbride" It has also been particularly noticed by 
Mons. Penys de Montfort, as having been found in St. 
Peter's mountain, near Maestricht, and has been dis- 
tinguished, by him, by the term Pprgopohn, with the 
specific designation of Mos€B, but to which, pefrhaps^ 
the term teres would be more applicable, the specimiu^ 
figured by De MiWtfort agreeing, I conjecture, i^th 
C. teres of Mr. Sowerby, Min. Conch., Tab. CGIiX, 
fig. 1, 2, We are obliged to Mr. Miller^ of Bristol^ 
tor having instituted this genus. Mr. Sowcvrby describ^a 
and figures two species, C. quadrisulcata^fig. 17, and 
C. tere&. 

Besides the multilocular sheUs which are here parti- 
cularism, many more, both in a recent and mineralised 

* Mineral Concliology, VoUI^ p. 165, Tab. UXII. 
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state, have been described by Bianchi, Soldani, Fich- 
tell, Moll, Boys, Walker, and others, which are so 
minute as to reqaire microscopical aid to discover, with 
correctness, even their forms. These objects of admi- 
ration occur in such variety of forms, of structure, and 
of richly varied markings, as nearly to foil the natural- 
ist in Iiis attempts at classification, and almost to au- 
thorise the mode of M. de Montfort, who places almost 
every shell under a distinct genus. Sixty genera have 
been already formed of these interesting domiciles, and 
many more, doubtlessly, lie hidden to reward the dili- 
gence of future enquirers. 

iV'hen it is considered that these belong to only one 
division of shells, and that there remain to be added to 
tiieiEfe the microscopic univaWed and bivalved shells, 
their multitude will certainly authorise these minute 
shells being described and treated of in distinct works ; 
although their connection with the larger subjects of 
this class of Nature's works will demand their being 
i^ndied wi& them, both by the conchologist and the 
oryctologist. 

It has, however, been thought proper to introduce 
here, three of these shells to the^ reader^s notice, on ac- 
cornt of some particular circumstances in their history. 

MihoHtes saxamm, Lam. (PL VI, fig. 18.) — This mi- 
imte species of fossil shell is known to form the princi- 
pal p«trt of the masses of stone in some of the quarries 
in the neighbourhood of Paris, Versailles, Champagne, 
9te. The recent shell has been found on Fucus, near 
the island of Corsica ; and by Mr. Boys and Mr. Walker 
<Mi our cofists, and was, by the latter writer, named 
Serpula subovalis intorta *. It was also mentioned by 
Mr. Montague as Verndculum intartum. "^-^ .- 

Cunm Ammoni» ArinUniense, Plane. fPL YI,Jig. 19), 

* TeHtc. iniBVt raiior. TpA. I, /r- 1- 
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is tlie shell which Plancus and others classed with tlie 
Cornu Ammonia, considering them as the recent shells 
of this genus ; but the discovery of fossil microscopic 
shells exactly analogous with the minnte recent ones has 
shown their correspondence with each other^ and that 
they are entirely different from the shells of the genus 
Ammonites. 

Gyrogonites. — A spheroidal hollow fossil^ of the size 
of a middling pin's head, having two poles, in which 
terminate five tubules turning from right to left, and 
making one revolution and a half round, the spheroid. 
PL VI, fig. 20. 

M. Leman has been enabled to discover a omumif^ 
^Mp close agreement between the form and structure of 
this fossil and of the seed-vessel of a small aquatic 
plant, Chdra vulgaris, which has been described and 
figured by Gaerther; but, as the origin of this fossil is 
not, perhaps, fully determined, it is not removed from 
the situation which it has so long held. 

These three last fossils are figured of their natural size, 
and as magnified by the microscope. 

It may not be improper to observe, that the great 
numbers in which these and various other minnte fossil 
shells have been fouad in different strata, render tbem 
very desirable objects of research to the scientific en- 
quirer. There are several circumstances by which the 
oolitic bodies, which occur in such myriads as to give 
name to the formation in which they are contained^ are 
pointed out as requiring still further examination wiHi 
lespect to their original mode of existence, and more 
satisfactorily to prove that they were not of animal 
origin. 

Confining ourselves to the univalve multilocular shells 
which may be examined by the naked eye, it still re- 
mains to advert to some of those shells which have been 
marked by M. de Montfort with generic designations. 
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and to lioticc the claims which they may possess for 
such distinction. 

AnguUthes. — A mnltilocular shelly with the characters 
oi NautiluSyihe mouth being of a triangular form. 
Triangular nautilite of Havre. 

Bellerophron. — The Shuttle Nautilus. Le Nautile de 
prime. Sonnini. 

Oceanie. — Le petit Nautile ombiUque. Favanne. 

The distinctions marking these shells can hardly bo 
considered as more than specific characters ; and it is 
with still less reason that the species oi Ammonites now 
distinguished^ by De Montfort^ by the generic names 
J^S^es, Pelagus, Canthropes, Simplegades, and AmuU 
thea, are removed from their original genus; sinc^lH^ 
such differences as these exhibit are to be admitted as 
generic, with equal right generic titles might be claimed 
for many more of the hundreds of different shells which 
are numbered under the genus Amtnonites. 

Several of the additions which tliis author has made 
to the genera of straight multilocular shells appear to 
be founded on insufficient or even erroneous assump- 
tions. 

PacUtes — is a fossil which Mr. Walch had described 
as a Belemnite, having a small circular hole at the ex- 
tremity of a curved point, and, beneath this, a long 
narrow opening. This is described, by M. de Montfort, 
as terminating in a stellated sphincter, and having a 
plaited lateral slit ; which does not accord with thaft of 
Mr. Walch, who both describes it and figures it as a 
Belemnite, with a small circular hole at the extremity of 
a curved point, and, beneath this part, a narrow small 
opening. De Montfort speaks of its having chambers 
and a central siphuncle, but does not state whether these 
are formed in the spathose substance, or whether they 
are of a shelly substance and fixed as an alveolus in the 
spatihose substance. 
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Th€Uamu§. — The fossil which is here referred to Awu 
not appear to have a single pretension to be placed in li 
distinct genus. The BdemniteB pobfmitm of Schench- 
zer is taken for its type, and the external markings 
which designate its generic characters tune thus accu- 
rately described by Scheucfaser i-^^ Belemnites 'cujos 
superficies undique circulis concentricis est obaita/' — 
Lapid. Jlgnrat. Lub. p. 16. Walch, who noticed Ae 
same markings, was of opinion that they were merely 
accidental, and were probably produced by the adbcK 
sion of flat spiral shells, fiut similar markings are tt^ 
quently found on the green-sand fossils* I have it in 
several instances^ and particularly on a Sekmnite ex- 
actly agreeing with the description of the BdemnUw 
polymihf^ of Scheuckzer. These markings are formed 
of patches of chalcedony, in rude sub-concentric forms, 
baviDg somewhat of a stalagmitic appearance : I have 
seen a mass of chalcedony, its surface thus covered, 
and its substance apparently thus formed, from Devcm- 
shire, as large as a man's; fist. 

Amimamus. — The fossil for which this genus is formed 
is said to be figured in the Supplement to Knorr's worik^ 
Tab. IV, fig. 2, but no such fossil appears in the place 
to which we are referred. 

Tiraniiu — ^is the name of a genus under which il id 
proj^sed to place a fossil described and figured by 
Knorr, Supp. Tab. XIT, fig. 1 to 6 ; and also fottUd ik 
the neighbourhood of Rouen by M. de Montfort, who 
thus describes it :*^^^ A free, chambered, straight, tubular 
cone; chambers undulated on the edges; the mouth 
oval, undulated, and horizontal ; the top pointed, and 
the siphon central.'^ Fragments only are found, sotue 
of which are three inches in diameter at their base ; but 
the charactars of the vrhxAe fossil do not appear to be 
sufficiently known to warrant the founding on tiiem a new 
genus. It appears undoubtedly to have been a multilo- 



\ 



173 

cttlar shell of a considerable size ; but^ previously to ^ 
removing it from the genus Orthoc^atites, and forming 
of it a genas by itself^ it is certainly necessary that more 
of its generic characters should be determined. 

Molossus — is a genus formed for the reception of a 
fossil^ which is named^ by Professor Blumenbach^ Or^ 
thoceratites gracilis, and is described as-^a free^ cham- 
bered univalve; straight, conical, tubular, and inter- 
sected; chambers plain, in form of a drum; siphon 
lateral, continuous, round, and serving for a mouth; 
the top pointed ; the base horia^ntal. Blumenbach de- 
scribes the joints as being pyritical, which leads, with 
the account of the chambers being intersected, and the 
necessity of pointing out the continuity of the septa, to 
believe there might be an agreement between these bo- 
dies and the pyrites found at Dorking, which are cylin- 
drical, pyritical bodies^ with slender points passing out 
at each end, much resembling those %ured by M. de 
Montfort. 

£chidnis--^is a similar fossil with that which is figured 
as a species of Orthoceratite^ (Org. Remains, Vol. Ill, 
PL VII, fig. 14), its specific character beinf the alter- 
nate circular risings and depressions on its surface ; but 
certainly no characters have yet been shown which mark 
it to be of a distinct genus. 

AcheUns. '--The fossil, figured by De Montfort, as the 
type of this genus, as being of a cofldcal form, with co- 
nical septa, and for which reference is also made to 
Knorr, Tom. 11, sect. 1, PL II, A. VIII, and Supp. 
Tab. IV, fig. 1, is very unsatisfactorily described ; nor 
is this description aided by reference to Knorr, the 
figures there not agreeing with either De Montfort's ac- 
count or figure. A sufficient knowledge of the cha- 
racters of this fossil is certainly not yet known to war- 
mnt a genus being formed from it. 

Calirrhoe. — ^This genus is Ibrmed for the reception of 
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a fossil which is^ undoobtedly^ only the camerated 
alveolos of a Belemnitey such as is seen in situ, PL VIr 
jig. 11^ and which is frequently seen bearing all the ap- 
pearances attributed to this fossil. 

Telebais—is appropriated to a fossil^ the nature of 
which has been undoubtedly mistaken by De Montfort. 
It is^ obviously, part of a vertebral column of the tur- 
ban Encrinite, as hereafter described, and as figfurcd in 
Organic Remains, Vol. Ill, PL XV, fig. 8, and was,* 
indeed, considered aa such by Mr. Walch. 

Cetocis. — Mr. Walch considered this fossil as a Be- 
lemnite ; but it having a stellated opening at its pointed 
termination, it is placed, by M. de Montfort, in this 
genus. 

. HiboKthes^is a genus formed to receive the fusiform 
Belemnite figured in Vol. Ill, PL VIII, fig. 13, of Or- 
ganic Remains. The form of this fossil, which possesses 
every character of the Belemnite, cannot be considered 
as more than a specific difierence. 

Parodragus — is a genus formed, by this author, on a 
Belemnite, bearing the same form as the last described ; 
but having a round horizontal mouth; central siphon, 
conic, smooth partitions ; a groove on the outer surface ; 
and being superficially pierced with numerous longitu- 
dinal pores. The partitions, siphon. See, of this fossil 
are those which are to be foimd in every species of Be- 
lemnite; but the pores, existing on the surface, are dif- 
ficult of explanation. If formed by the animal belonging 
to the shell, as supposed by M. de Montfort, we may 
have a ri^t to conclude that the Belemnite was invested 
by the animal which formed it. 

Bivalves, Conchifera, Jj^m. 

TuhicoUe — bivalve shells, contained in a tubular sheath 
distinct from the valves : and which are either incrusted 
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entirely, or in part, in the sides of the slieath, or project 
beyond it. 

Genus 1. Jlspergillum. — A tubnlar, testaceous sheatb, 
diminishing gradually towards its fore part, where it is 
open, and enlarging to a club-shaped form towards the 
other extremity ; the club having two valves incrusted 
on the side of its inner substance. The terminal disk 
of the larger end is convex, furnished with subtubular 
foramina, and has a fissure in the centre. PL II [, 
fig. 21. 

Serpula penis, Lin. 

2. Clavagella. — A tubular testaceous sheath, diminish- 
ing to an opening anteriorly, and terminating behind in 
an oval and club-shaped form, set with spiniform tubes; 
the clavated termination displaying, on one side, one 
valve fixed in its substance, tiie other valve being loose 
in the sheath. 

Fistulana echinata. Ann. du Mus. Tom. VII ; Teredo 
echinata, Brocch. Vol. II, Tab. XV, fig. I. 

3. Fistulana, — A tubular, and, most frequently, a 
testaceous sheath, lessening towards its anterior end, 
which is open, and including a loose bivalve shell, 
gaping when the valves are united. 

This differs firom the preceding TubicoUe in neither of 
the valves of the included shell being imbedded in the 
substance of the sheath. 

Fistul. ampuUaria, Ann. du Mus. Vol. VII, p. 42@. 

4. Septaria: — A very long testaceous tube, tapering 
in its fore part, and internally subdivided by vaulted 
septa, generally incomplete. The anterior part of the 
tube is terminated by two other very thin tubules, not 
internally divided. 

Serpula polytJialamia, Lin. 

These are generally of considerable size; but La- 
marck is of opinion that they, perhaps, should not be 
separated from the preceding genus. 
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5. Teredina.'^A cylindrical^ tubalar, testaceous sheath^ 
closed posteriorly^ and showing the two valves of the 
shell at the open anterior extremity. 

Fistulana personata, Ann. du Mas. Vol. VII^ p. 429; 
Vol. XII, PL XLIII, fig. 6, 7. Organic Remains, 
Vol. Ill, PL XIV, fig. 10. 

6. Teredo — of Lamarck, is the genus in which he has 
disposed T.navaUs, 

Mr. Sowerby, who has considerably illustrated this 
genus, describes it as ^^ a bivalve, gaping ; back and 
posterior side closed by membrane or shelly valves ter- 
minating an accessory shelly tube ; hinge wiUi one tooUi 
in the right valve ; a long free process arising from the 
beaks contained in each valve. 

" The principal valves are longer than broad, striated 
and gaping at both sides and at the back ; in the poste- 
rior side of each is a deep rectangular sinus ; in the bbt 
terior side is a corresponding small rounded sinus ; the 
front is lanceolate, with an internal tubercle at the ex- 
tremity ; one of the accessory valves lies over the beaks, 
and is lobed ; another is trapezoidal, covering the sinus 
at the posterior side; it has a line down the middle 
where there may possibly be an opening, or it may in- 
dicate two valves. The membrane which covers the 
shell is extended over the anterior side, forming a tap«r 
tube many times longer than the proper shell, and 
stcongly impregnated, at a little distance from the valves, 
with shelly matter: in the extremity of this lie two 
spatulate valves, attached by muscles to the animal^ 
and capable of closing the aperture, in which is placed 
a longitudinal septum ; this tube is slightly attached to 
a tortuous passage bored in the wood by the anloMily 
and is elongated, and gradually increased in diameter, 
as the animal recedes further into the wood.' ' 

Mr. Sowerby refers to the recent species, T. nmfsdh, 
and to the fossil species which he terms T. ant^mmU^, 
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bivalve ; the opening anteriorly dblique^ ^ry larg^ ^tfd 
oval ; poi^teriotiy, Itarflly iftBjr. The ^inge Steals slhr- 
fmal;t and iv¥Ai<yatl:ee<!h« 

This ^genets of Spettgtet ^fijferi^ ^ftbsi ibf» fv^edlig 
chiefly in being without iaeeessory ifijbMB. 
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' 1; 5b2^.— An 'eqtAvfleWed h^POfv^ el^ftgated Irahs- 
itoelfy; gaping at the ^nOs; flKe Hedcs frery saafl^ Ml 
projecting; smafll vnrdmA tet&t^ "f^rylog iii thm wkm^ 
iMsr^ Sometimes tione';ihe ligcilBMt'eiiteniaL ite^ 

espt aud fbssfl. Pi. Til, /JF- 24. 

'2. fanopteu. — ^ A trtrtiSfiBrse, equivalvvd bivaira^ 
gaping unequally at the sides ; one conical hinge ii^oth 

' « MkitHl tUMhology; V<rt. Il^'f. S«9« The 4c«innpan9iDg fignres, 
#l»^€ll;. «e 11017 fiNUatelofilj iUot^ of tlie nature of tiiis geiius^ 

Aa 
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in eack Talre, With a fthort, compressied; ascending cal- 
losity ; tke ligament external, fixed to the callosities on 
the longer side of the shell. * 

3. Olydmeris. — A traosrerse bivalve, gaping very 
much on each side ; the hinge callous, without teeth ; 
njmphie projecting outwardly ; the ligament external. 
Recent and foslsilf PL VI, Jig. 27. 

MyariiB — Bivalves ; inequilateral and subequi valv^d ; 
a spoon-formed tooth on one or both valves, giving at- 
tachment to the ligament; the shell gaping at one or 
. both extremities. 

1« Mya. — X transverse bivalve, gaping at both sides ; 
one large, compressed, and dilated roundish cardinal 
tooth, to which the ligament is attached, projepts almost 
vertically, and, when the valves close, lies upon the 
ligamental pit of the other valve. . Recent and 

fossa. Pl.\ll,fig.ie. 

8. Anatina. — A transverse, snbequivalved, gaping 
bivalve, with a flat spoon-shaped tooth on each valve ; 
with, sometimes, a fsdcated plate running obliquely h^i 
n^ath the hingQ tee^r Recent, 

JfoclraeedB— equivalved bivalves; generally gaping 
at the lateral extremities ; the liganjient internal, wiUi ox 
without a complication wijth the external ligament* 

1. Lulraria,-'hxL ii^equilateral. bivalve, transversely 
oUong or rounded, gaping at the lateral extremities ; 
tiie hinge with one tooth as if plaited into two ; or twa 
leetih, one of which is simple; with an adjoining obUqne^K 
deltoidal pit, internally projecting; no lateral teeth; 
l^uneht internal, ^oent and fossiL Ft. WL] 

fig. 29. 

2. Mactra. — A transverse, inequilateral, subtrigonaf 

bivalve, a litfle gapiiig at the sides ; the beaks promi- 
jDcnt ; a compressed grooved cardinal tooth, witfi aiiL 
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adjoining pit; two lateral compressed inserted teeth; 
ligament internal. Recent and fossil. PL VII, 

Jig. 30. 

3. Crassatella. — An inequilateral^ suborbicular, or 
transverse, close shell ; hinge complicated, two cardinal 
teeth slightly diverging with a pit at the side ; ligament 
internal ; lateral teeth, obsolete or none. Recent 
and fossil. PI VIII, Jig. 9. X-C 

4. Erycina. — A transverse, snbinequilateral, equi- 
valved bivalve, seldom gaping ; two unequal, diverging 
cardinal teeth, with an interposed pit ; two lateral, ob- 
long, compressed, short penetrating teeth ; the ligament 
internal. Recent and fossil. PI. VIII, Jig. 10. 

This is an equivocal genus; the character of the 
hinge being, with difficulty, ascertained. 

5. Ungulina. — A longitudinal or subtransverse bi- 
valve, nearly equilateral, and with close valves ; one short 
subbifid cardinal tooth on each valve by the side of an 
oblong marginal pit, nearly divided in two ; the ligament 
internal. Recent. 

6. SoUmya. — An equilateral, equivalved, trans- 
versely oblong bivalve; beaks hardly distinct; a di- 
lated, compressed, very oblique cardinal tooth in each 
valve, with a slight concavity receiving the ligament. 

Recent. 

7. Amphidesma.-^A transverse, inequilateral, sub- 
oval bivalve, sometimes a little gaping at the sides; 
the hinge with one or two teeth, and a narrow small pit 
for the internal ligament, there being another external. 

CorbuletB. 

1. Corbula. — A regular unequivalved, inequilateral 
bivalve ; a hinge tooth on each valve ; conical, curved, 
and elevated, with a pit at the side ; no lateral teeth ; 
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ligament intemal. Becent and fossil. PL Vll, 

2« Pandora. — ^A regular, uneqaivalyed, inequilateral^ 
transversely oblong bivalve ; the npper valve flat, with 
two oblong obtuse teeth, the lower one convex. 
Recent. 

Mr. 6. Sowerby considers that fliis shell poissesses 
only one obtuse tooth. on the flat valve. 

The lithophagous shells, without tube, or accessory 
pieces, are rounded or obtuse at (he ends, more or 
less gaping forwards, with the ligament external. Thtj 
are divided, by Lamaicfc, into three genera :— 

1. S€Ucicava.'^A transverse bivalve | hinge without 
teeth. 

2. Petricola.'—A transverse, inequilateral bivalve^ 
narrower in the fore part ; with two teeth on one> or on 
both valves. PL VII, Jig. 22. 

3. Venerupis. — A transverse, inequilateral shell, very 
short in the hind part ; the binge with two teeth on one 
valve and. three on the other, and sometimes with tibree 
on each valve. 

Nymphace<B — ^with two cardinal . teeth, at the most, 
on the same valve ; a little gaping at the lateral extre- 
mities ; the ligament external ; the ligamental cartilage 
projecting. 

1. Smjirtimotorta^^A transverse subeUiptical shdl» 
gaping a little at the sides ; the upper margin bowed, 
not parallel with the lower ; the hinge with two approx- 
imated teeth in each valve. Recent, PL Vll, 
^.25. ' ' • 

2. Psammobia. — A transverse, elliptical, or oval- 
oblong bivalve, rather flat, and a little gaping on each 
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Side: the beaks promiaent; the hiage with two teetb on 
the left valve, and only one, penetratiBg, <m the opfKH 
site valve. 

3. Pwmmotea.-^A t^nnsreroe, oval, or oval-oblong 
bivalve/ a little gaping at the sides ; one cardinal tooth 
in one, and sometimes in both, valves. 

Ilie three preceding genera bear somewhat of the 
form of Telkns. 

4* TeUina. — ^A transverse or orbicular shcfU^ for the 
most part flattish ; angular on the . anterior side, on 
which is a flexuond tod irr^;nlar fold; one or two 
hinge teeth on the same valve; two lateral teeth, gene- 
^erally remote. Becent an^fpssU. PLYlJI,fig.l6. 

5. TUUnides. — A transverse, inequilateral shell, 
rather flat, and slightly gaping at the sides ; the beaks 
small; no fold on the margin; the hinge with two di- 
verging teeth on each valve ; two lateral, nearly obso- 
lete teeth, the posterior one of which, in one valve, is 
placed near to the hinge. 

Only one species is known. 

6. Corbis.-^A trJEtnsverse^ equivalved bivalve, with- 
out any irregular fold at the anterior border ; die beaks 
curved inwards, opposite to each other; two hinge 
teeth; two lateral teeth, the binder of which comes 
near to the hinge ; the impressions simple. Recent 
and fossil. 

Separated from Lttcina by the impressions not bemg 
complicated ; and, from T^llina, by havmg no fold.. 

7. Xtictfia^-rA saborbiculaT, inequUiateral bivalve, 
with small* pointed, oblique beaks ; two diveigiog hinge 
teetii, (Noe of which is bifid, these being Ttriable or dis- 
appearing with age ; two lateral teeth, one of which ap- 
proaches the hinge; two lateral impressions, one of 
which is conaideraUy extended posteriorly; the liga- 

1^ ment external. Recent and fossil. PL YJlh 

Jig. IS. :/^.U- 
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8. Donax.-^A transverse/ equivalved^ inequilateral 
bivalye, the anterior side very short and obtuse; two 
hinge teeth on each valve^ or on one only ; one or twa 
lateral teeth^ more or less remote ; the ligament exter- 
nal^ short, and at the lunule. Recent and fossil. 
PL Vni, fig. 11. 

9. Qq^sa. — A transverse, eqnivalved, close shell, 
the hinge having two teeth on the right valve, one bifid 
penetrating tooth in the other valve; no lateral teeth ; 
the ligament external. 

A general idea of the hinge of this genus may be 
gained from PL VII, fig. 22. 

10. Crassina. — A suborbicular, transverse, close, 
equivalved, subinequilateral bivalve; the hinge with 
two strong diverging teeth on the right valve, and twa 
unequal teeth in the other; the ligament external, and 
in the longest side. 

This shell is distinguishable from a small Crdssatella 
by the situation of the ligament; and, from Venus, by 
having only two teeth on each valve. 

Lamarck forms the family of Conchae for the recep- 
tion of the following shells :— 

Fresh-water shells — Cyclas, Cyrene, and Galathea. 

Sea shells — Cyprina, Cytherea, Venm, and V^neri- 
cardia. 

1. Cyclas. — ^An oval, rather tumid, transverse, and 
equivalved bivalve ; the hinge teeth very small, some- 
times hardly any; sometimes two on each valve,* <^ 
which one is divided into two ; and sometimes there is 
only a plicated or lobated one on one valve and two 
on the other ; the lateraT teeth are compressed, and ' 
extended transversely ; the ligament is external. 

The recent shells are very thin and*fragile; and some-: 
times transparent. 
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2, Cyrena.—A roundish^ trigonal, solid, thick, tu- 
mid, inequilateral shell; the hinge with three teeth on 
each valve, the lateral ones always two^ and of which 
one often approaches the cardinal ones; the ligament 
iextemal, attached to the largest side. 

These have been confounded with the Cyclades. They 
are not known in Europe in a recent state ; some of the 
species have their lateral teeth serrulated. P2. VIII, 
fig. 14. 

^ 3. Oalaihea.'-rA. subtrigonal, equivalved bivalve; 
the hinge teeth grooved ; two in the right valve, united at 
their base ; and three in the other valve, the intermiediate 
one being distinct and forward ; the lateral teeth remote ; 
the ligament external. 

Ventis paradoxa, Born. Oalathea radiaia, Ann. du 
Mm, Tom. V, PL XXVIII. 

Conch<e Marini. Rarely with epidermis or lateral 
teeth. 

1. Cyprina. — An equivalved, inequilateral, and ob- 
liquely cordated bivalve ; three unequal cardinal teeth ; 
one lateral tooth on the anterior side, sometimes obso* 
lete. 

2. Cytherea. — ^An equivalved, inequilateral, subor- 
bicular, trigonal or transverse shell; four cardinal teeth 
on the right valve ; three diverging, approximated at 
their base, and one, entirely separate, under the lunule ; 
three diverging corresponding teeth in the oth^r valve: 
with a separate pit No lateral teeth, y^. ydf/i^ /3- i^^* 

3. Venns. — An equivalved, inequilateral, transverse 
or suborbicular shell ; three cardinal approximated teeth 
on each valve, the lateral ones diverging from the sum- 
mit; the ligament external. Recent and fossil. 

PL ym, fig. 7. i^t. 
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Cardiacem — ^teeth irregular either in form or situa- 
tion. 

1. F€fterJcariKa«-*An equiyalved^ inequilateral, sub* 
orbicular bivalve, most commonly wifli longitadinal 
ribs; the hinge, two cardinal teeth, in (he same direc- 
tion. Recent and fossU. P/. VIII, ^19. 2.U^^ 

3. Cardita. — ^A free, inequilateral, equivalved b)* 
valve ; the hinge with two unequal teeth, one short and 
straight under the beaks, the other oblique and mar- 
ginal, extended beneath tiieHcorselet* Recent and 

fossfl. PL yn. Jig. 27X0: 

3. Cardium. — A. snbcordiifonn equivalve, protuberant 

at the base, the valves j^licated or dentated on their 
inner margin* The hinge with four teeth in each valve : 
two oblique approximating cardinal teeth, those of each 
valve receiving each other crosswise ; two lateral ones, 
remote and inserted. Recent and fossil. PL Vni, 

fig. 12. k?/ 

4. Cypricardia. — An equivalved, inequilateral bi- 
valve, extended transversely and obliquely, with three 
teeth under the beaks, and a lateral one under the 
corselet. 

Difering from Cardita in havii^, instead of one tooth 
under the beaks, three, like Fe»ai6. 

5. l90eardMa.-^An equivalved, cordiform, ventricosa 
Uvalve; the beaks separate, diverging, ami tarned in 
a spiral ; two flat, inserted cardinal teeth, one of which 
is recurved under the beak ; a lateral tooth eittended be- 
neath tibe corsdtot ; the ligament external. Secwit 

fossil. PLYUI,Jig.8. 



Arcacea — ^with numerous small penetrating teeth dis- 
posed on both valves in a straight or bent line. 

1. Cucullea. — ^An equivalved, inequilateral, trape- 
ziform, ventricose shell, with detached beaks, sepa- 
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rated by a ligamcntal area; the impression forwards^ 
formiug a projection with an angular border ; the hinge 
linear^ straight^ set with small transverse teeth, with , 
from two to five at the ends, disposed obliquely. 
Recent and fossil. PL VIII, Jig. 20. 

2. Area. — A transverse, subequivalved, inequilate- 
ral shell, with distant beaks, separated by the liga- 
mental area; the hinge straight and linear, formed by 
numerous teeth closely set in a row : the teeth of one 
valve inserted between those of the other; the ligament 
external. Recent and fossil. PL VIII, Jig. 17. 

3. Pectunculus. — An orbicular, almost lenticular, 
equivalved, close, and subequilateral bivalve; the hinge 
with numerous teeth, obliquely inserted in bent rows, 
obsolete and scarcely any in the middle ; the ligament 
external. Recent and fossil. P/. VIII, \^gf. 19.^!5^« 

4. Nucula, — A transverse, ovato-trigonal or oblong, 
equivalved and inequilateral bivalve ; no intermediate 
areas ; the hinge linear, with numerous teeth like those 
of a comb; the beaks contiguous, inflected backwards; 
the ligament marginal, partly internal, inserted in a pit 
at the hinge. Recent and fossil. PL VIII, 
.%. 18. 1$. 

Trigoni{B. With lamelliform teeth, transversely stri- 
ated. 

1. Trigonia. — An equivalved, inequilateral, trigonal, 
and, sometimes, suborhicular bivalve; the hinge teeth 
oblong, flat on their sides, diverging, and grooved trans- 
versely , the two on the right valve being grooved on 
bo|ii sides, and received between the two on the left 
valve, which are double and grooved only on the in- 
sides; the ligament external and marginal. Recent 
and fossil. PL VIII, Jig. 3. 

2. Castalia. — An equivalved, inequilateral, trigonal 
shell; the beaks recurved; the hinge with two teeth; 

Bb 
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one backward, short, and slightly trilamellated, with 
transverse striae ; the other forward, longitudinal, and 
lateral ; ligament external. Recent. 

A rare shelly apparently from fresh water. 

Naiades, 

Fresh water shells, having one irregular hinge tooth, 
simple or divided, and one longitudinal tooth extended 
under the corselet; sometimes, without any tooth; but 
having, along its base, irregular, granular tubercles. 
Impression posteriorly compound ; furnished with an 
epidermis worn off at the beaks. 

1. Unio. — A transverse, equivalved, inequilateral 
bivalve; impression complicated; the hinge with two 
teeth in each valve; one, short, irregular, simple or 
divided, and substriated hinge tooth ; the other, lateral, 
compressed^ and elongated under the corselet; ligament 
external. Recent and fossil. PL VII, fig. 19. 

2. Hyria. — An equivalved; obliquely trigonal^ eared 
bivalve, with a straight and truncated base ; the hinge 
formed of two spreading teeth ; the hinder, or cardi- 
nal, divided into many parts, of which the inner are^ the 
smallest ; the other, the anterior or lateral, very long 
and lamellar ; the ligament external and linear. 

This genus resembles Anodonta in its form. 

3. Anodonta.—An equivalved, inequilateral, trans- 
verse bivalve; flie hinge linear, with no tooth; a smooth 
cardinal plate, truncated so as to form a sinus at its an- 
terior extremity, forms the base of the shell ; the im- 
pressions are two, remote and lateral; the ligament is 
external and linear, placed at the anterior extremity in 
the groove of the hinge plate. Recent. PL VI, 
Jig. 26. 

4. Iridiwa.— Differs from Anodonta only in its hinga 
line being irregularly tuberculated. Its shell has consi- 
derable pearly lustre. 
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ChamacetB. Inequivalved^ irregular^ and attached, 
with one large tooth at the hinge, and two impressions. 

1. Diceras. — An inequivalved, adherent bivalve, 
with very large^ conic, divaricating beaks, turned in 
irregular spires; a large, thick, concave, subauricular 
tooth in the larger valve; two muscular impressions. 

One species only has been seen of this shelly and that 
in a fossil state. 

2. Chama. — An irregular, inequivalved, fixed bi- 
valve, with recurved beaks; the hinge one thick, oblique, 
subcrenulated tooth, received in a pit in the opposite 
valve; two distant lateral impressions; the ligament 
external, sunk. Recent and fossil. PL VII, 

fig* 17. 

3. Etheria. — A^ irregular^ adherent, unequal-valved 
bivalve, with short beaks, as if sunk in the base of the 
valves ; the hinge without tooth, waved and rather sinu- 
ous and unequal ; two distant, lateral, oblong, muscular 
impressions ; the ligament external, tortuous, and partly 
penetrating into the shell. 

A very rare large shell, of beautiful pearly lustre, ad- 
herent to the rocks at great depths. Only known in a 
recent state *. 

TridacntB. Transverse, equivalved ; one large late- 
rally extended impression. 

1. Tridacna. — A regular, equivalved, inequilateral, 
transverse bivsdve, gaping at the lunule ; the hinge with 
two compressed, unequal, forward, inserted teeth; the 
ligament external and marginal. Recent and fossil ? 
PL VII, fig. 26. 

2. Hippopus. — Differs from the preceding in its lu- 
iiule being close. 

* This genus is beautiibny illustrated in Mr. G. Sowerby's work on tlie 
genera of shelb, from which this definition has been taken. 
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one backward, short, and iligfaUy tr' y^ioi|l,li- 
transverse strife ; the oflicr forwar'^ -^^ tfaGmtHlTe* 
lateral; ligament external. j(^^ 

A rare shell, appve&tly fV- ^/ ,.>.•■ 

Aotodu. ^v;;^aublateral, lying 

nr. -^ '_>•'■' irti, linear, and withont 

node, a. c««l. j;;P^$:i;. kvi,yi<,.25. 
ba™,g, al„„g ,^Jifi^<^, e,m™lyed, regular U- 

I'S" -jVp^aT^nge lateral, ge»erallymtl.- 
,. *_ •'*r ij^V^tnarginal, and rather internal; 

divMr ^i^5^ '''■^''■'''•^- - 

.•^>;'*^^fudmal, wedge-formed, eqnivalv- 
*" f^-^^ at its sninmit, pointed at its base, 
hi^' a^^ beaks ; the hinge lateral, without 
\j ^'^inaB^oai marginal, linettr, very long, and 
^.- llij. Recent and foKuI. PI. VI, 

^ ^^t0- A. mai^^inal, snblinear ligament, eitber 
jM^Tjoternipted by rows of teeth, or crenulte ; the 

^j^tula.- — A flat, lamellated, subeqalvalved, 

^ ifregnlar bivalve; the hinge sublatwal, linear, 

"^M^ ^^^ crenulated ; the crenulae in rows, callas 
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^vjj^^njd into pits, Trbich receiye the ligament; no 
^^forbyBstis. Recent and fossil. JV. VHI, 

•S Perna. — A snbeqoivalTed, flattish bivalve, with  
^^leBar textnre ; the hinge linear, marginal, formed of 
fjtiffietse, parallel, sulciform teeth, not penetrating, 
^ between which tjio ligament i? inserted ; a posteFior 
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xoove, rather gaping, for the byssns^ under the extre- 
V of the hinge, with callous sides. Recent and 

PL VIII, jig. 21. 

'flleus. — A rough, subequivalved bivalve, gene- 
ungated ; siiblobated at the base ; with small di- 
lating beaks; the hinge edentulous; an oblong, 
^nical small pit under liie beaks, trayerses obliquely 
the ligamental groove ; the ligament, which is short and 
almost external, is inserted in the sloping depression in 
each valve. Recent. PL VII, fig. 5. 

4. Avicula. — An inequivalved, fragile, rather smoofli 
bivalve; the base transverse and straight, with produced 
extremities and caudiform aiiteriorly; the left valve 
notched ; the hinge linear, with a tooth in each valve 
beneatb thje beaks ; the ligamentail area marginal, narrow 
^d grooved, not traversed by the byissus. Recent 
and fossil. PL YII, fig. 6. 

5. Meleagrina. 

This genus differs from Avicula in being nearly equal 
valve^, of ^ roundish square figure, with no hinge 
tooth, and in having its ligamental pit always dilated in 
Its middle part 

PeptinidetB. Ligament chiefly internal ; the shell, in 
general, regular and compact. 

1. Pedum.— An inequivalved, slightly eared bivalve, 
|he valves tominatiiig at the base in a feiangular disk, 
miOk a furrow across that of the lower valve, and a 
isioatrix across that of the upper, for the attainment of 
die hinge ligament ; the hpige toothless; the lower valve 
notched in the left side near the* hinge *. Recent. 

PL Yll, fig. 7. 

* The chief particnlars respecting this genns are deriyed from Mr. G. 
Sowerby's more extended, and, necessarily, more complete description, in 
tiw Work already referred to. 
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MytilaceiB. Hinge, an almost internal, margin^, li- 
near ligament. Many of these shells attach themselves 
by a byssns. 

1. Modiola. -*- A subtransverse, equivalved bivalve, 
very short on the hinder side ; the beaks sublateral, lying 
on the shorter side ; th^ hinge lateral, linear, and mthout 
teeth ; the cardinal ligament rather jntemail, placed in 
the marginal groove ; one sublateral, hatchet-fonned im- 
pression. Recent and fossil. PL V!, fig. 25. 

3. Mytilus,^—A longitudinal, equivalved, regular hi- 
vsdve, pointed at its base; the beaks nearly straight, 
teniniial and pointed ; tbie hinge lateral, generally with- 
out teeth; the ligament marginal, and rather interaai; 
one long, clavated, and sublateral impression. 
Recent and fossil. PL VI, fig. 24. « 

8. Pinna. — ^A longitudinal, wedgerformed, equivalvr 
ed bivalve, gaping at its .summit, pointed at its base, 
and having straight beaks; the hinge talerai, irithant 
teeth; the ligament marginatl, lincifur, very long, ^nd 
rather internal. Recent and fossil. PL Vi^ 

Hg.29. 

MalleaceiB. A marginal, sublinear ligaments j^lbev 
simple or interrupted by rows of teeth, or crenulse ; the 
shell lamellous. 

1. Crenatula.'^A flat, lamellated, subequivalved, 
rather irregular bivalve; the hinge sublateral, linear, 
marginal, and crenulated ; the crenulsB in rows, callos 
hollowed into pits, which receive ^e ligain^t; no 
groove for byssiis. Recent and foss9. Pi. VllI, 

2. Perna, — A subequivalved, flattish bivalve, with 
lamellar texture ; the hinge linear, marginal, formed of 
transverse^ parallel, sulcifonp^ teeth« not penetrating, 
and between which the l^g%^)^ip^t j^ wsiertpd ; a poj^tenor 
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groove, rather gaping, for fiie byssns, under the extre- 
mity of the binge, vntii callous sides. Recent and 
fossil. PL VIII, fig. 21. 

3. Malleus. — A rough, subequivalved bivalve, gene^ 
rally elongated ; sublohated at the base ; with small di- 
varicating beaks; the hinge edentulous; an oblong, 
{sonical small pit under Ihe beaks, travefses obliquely 
the ligamental groove ; the ligament, which is short and 
almost external, is inserted in the sloping depreasion in 
each valve. Recent. PL VII, fig. 5. 

4. Ajuicula.^r- An inequivalved, fragile, rather smoofli 
bivalve; the base transirerse and straight, with produced 
es^ttei^ities suad caudiform aiiteriorly; flie'left Yalv^ 
notched ; the hinge linear, with a tooth in each valve 
tieneath thje beaj^s ; the Ijjgamentail area marginal, narrow 
f^id groov^, ilbt trav^sed by ihe byissns. Recent 
andfossU. PL VII, fig. 6. 

5. Melmgrina. 

This genus differs from Jvicula in being nearly equal 
vajvedy of ^ roundish squ^e figure, with no hinge 
tooth, and in having its ligamental pit always dilated in 
its middle part 

Peptinideae. Ligamept chiefly internal; the shell, in 
general, regular and compact. 

1. Pedum.— An inequivalved, slightly eared bivalve^ 
|he valves ternunatit^g at the base in a feiangular disk, 
mUk a fiirraw across that of tibie lower valve, and a 
(Qioatrix across that of the upper, for the attacAtment of 
die hi^ ligament; thei^nge too<hless; the lower valve 
notched in the left side near the* hinge *. Recent. 

PI. VII, fig. 7. 

. * The chief particnlars respecting this geniu are deriyed from Mr. G. 
Sowerby's more extended, and, qeceManly, more CQinplcte descriptioDi in 
tbe Work already referred to. 
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MyHlace^. Hinge, an almost internal, margin^, li- 
near ligament. Many of these shells attach themselves 
by a byssns. 

1. Modiola. -*- A subtransverse, equivalved bivalve, 
very short on Ae hinder side ; the beaks sublateral, lying 
on the shorter side ; th^ hinge lateral, linear, and mthout 
teeth ; the cardinal ligament rather intemail, placed in 
the marginal groove ; one sublateral, hatchet-formed im- 
pression. Recent and fossil. Ph V!, fig. 25. 

3. MytUus.^—A longitudinal, equivalved, regular bi- 
valve, pointed at it^ base; the beaks nearly straight, 
termii^ and pointed ; tbie hinge lateral, generally with- 
out teeth; the ligament marginal, and rather interaai; 
one long, clavated, and sublateral impression. 
Recent and fossil. PL VI, fig. 24. ^ 

8. Pimia.-^A longitudinal, wedgcrformed, equivalvr 
ed bivalve, gaping at its summit, pointed at its base, 
and having straight beaks; the hinge lateral, irithant 
teeth ; the ligament marginal, linciar, very long, ^nd 
rather internal. Recent and fossfl. PL Vij 

Hg.29. 

MatteaceiB. A marginal, sublinear ligament^ j^lbei 
simple or interrupted by rows of teeth, or crenulse ; the 
shell lainellous. 

1. Crenatula.'^A flat, lamellated, subequivalved, 
rather irregular bivalve; the hinge sublateral, linear, 
marginal, and crenulated ; the crenuldB in rows, caHos 
hollowed into pits, which receive the ligainent; no 
groove for by sstis. Recent and fossff. Pt. YJSi, 

fi9'^' 

2. Peima. — A subequivalved, flattish bivalve, with 

lamellar texture ; the hinge linear, marginal, formed of 
transversej parallel, sulcifonpo^ teeth« not penetj:ating, 
and between which the lig^wnp^t j^ wsiertpd ; a posterior 
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groove, railier gaping, for &e byssns, under the extre- 
mity of flie binge, vntii callous sides. Recent and 
fossil. PL \in, fig. 21. 

3. Malleus. — A rough, subequivalved bivalve, gene^ 
rally elongated ; sufalobated at the base ; with small di- 
varicating beaks; the hinge edentulous; an oblong, 
Oonical small pit under Ihe. beaks, traverses obliquely 
the ligamental groove ; the ligament, which is short and 
almost external, is inserted in the sloping depreasion in 
each valve. Recent. PL VII, fig. 5. 

4* Ajuicula.-^ An inequivalved, fragile, rather smoofli 
bivalve; the base transverse and straight, with produced 
es,ti;ei9ities and caudiform anteriorly ; tiie left valve 
notched ; the hinge linear, with a tooth in each valve 
beneo^tb thje beaks ; the IJgamentaj ^^^^ marginal, narrow 
^d grooved, ilbt traversed by ihe byssus. Recent 

and fossil. PL YIl, fig. 6. 

5. Meleagrma* 

This genus differs from Jvicula in being nearly equal 
valve^, of ^ roundish squ^e figure, with no hinge 
tooth, and in having its ligamental pit always dilated in 
its middle part 

Pef^timdeae. Ligamept chiefly internal ; the shell, in 
general, regular and compact. 

1. Pedum.— An inequivalved, slightly eared bivalve^ 
|he valves terminatitpg at the base in a feiangular disk, 
WiiQk a fiirraw across that of tibie lower valve, and a 
isioatrix across that of the upper, for tte alta<^tment of 
die hinge ligament; the hpige iootfiless; the lower vsdve 
' notched in the left side near the* hinge K Recent. 

PL VII, fig. 7. 

. * The chief particnlars respecting this genns are deriyed from Mr. G. 
Sowerby's more extended, and, necesaarily, more complete descriptioDy in 
tbe Work already referred to. 
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MytilacetB. Hinge, an Almost internal, margin^^ li- 
near ligament. Many of these shells attach tfaem^l^es 
by a byssus. 

1. Modiola. -*- A subtransverse, equiv^ved bivalve, 
very short on Ae hinder side ; the beaks sublateral, lying 
on the shorter «ide ; th^ hinge lateral, linear, and mthout 
teeth; the cardinal ligament rather internal, placed in 
the marginal groove ; one sublateral, hatchet-fonned im- 
pression. Recent and fossil. PL YI, fig. 25. 

2. Mytibis.^—A longitudinal, equivalved, regular bi- 
valve, pointed at its base; the beaks nearly straight, 
termiifal and pointed ; tbie hinge lateral, generally with- 
out teeth; the ligament marginal, and rather interna}; 
one long, clavated, and sublateral impression. 
Recent and fossil. PI. Yly fig. 24. ^ 

8. Pmna.-^A longitudinal, wedge*-formed, equivalvr 
ed bivalve, gaping at its summit, pointed at its base, 
and having straight beaks; the hinge la<»rai, mthant 
teeth; the ligament marginal, liniiar, very long, ^nd 
rather internal. Recent and fossU. PL Vij 

Hg.29. 

MalleaceiB. A marginal, sublinear ligaments i^tbei 
simply or interrupted by rows of teeth, or crenulae ; the 
shell lamellous. 

1. Crenatula.' — A flat, lamellated, subequivalved, 
rather irregular bivalve; the hinge sublateral, lincnur, 
marginal, and crenulated ; the crenuldB in rows, callos 
hollowed into pits, which receive ^e ligain^t; no 
groove for byssus. Recent and fossS. Pi. YVR, 
fig. 22. 

2. Perna. — A subequivalved, flattish bivalve, with 
lamellar texture ; the hinge linear, marginal, formed of 
transversej parallel, sulcifonp^ teeth, not penetrating, 
and between which the lig%?Dipnt 13 inserted ; a positerior 
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groove, railier gaping, for the byssns, under the extre- 
mity of the hinge, vrith callous sides. Recent and 
fossil. PL VIII, fig. 21. 

3. Malleus. — A rough, subequivalved bivalve, gene* 
rally elongated ; sublohated at the base ; with small di- 
varicating beaks; the hinge edentulous; an oblong, 
Oonical small pit under Ihe: beaks, traverses obliquely 
the ligamental groove ; the ligament, which is short and 
almost external, is inserted in the sloping depression in 
each valve. Recent. PL VII, fig. 5. 

4* Ajuicula.-^r-An inequivalved, fragile, rather smoofli 
bivalve; the base transverse and straight, with produced 
extrei^ities and caudiform anteriorly; flie left valv4 
notched ; the hinge linear, with a tooth in each valve 
beneath th^e beaj^s ; the ligamentaj area marginal, narrow 
§nd grooved, ilbt trav^sed by the byissns. Recent 

and fossU- PL VII, fig. 6. 

5. Melmgrina. 

This genus differs from Jvicula in being nearly equal 
valved, of a roundish square figure, with no hinge 
tooth, and in having its ligamenta) pit always dilated in 
its middle part 

Pef:timde<B. Ligamept chiefly internal; the shell, in 
general, regular and compact. 

1. Pedum.— An inequivalved, slightly eared bivalve^ 
|he valves t€raiinati9g at the base in a feiangular disk, 
miSk a fiirraw across that of (lie lower valve, and a 
isioatrix across that of the upper, for tte a€ta<^tment oi 
die hi^ ligament; the b^Rge tootfiless; the lower valve 
notched in the left side near the- hinge K Recent. 

PL Yll, fig. 7. 

* The chief particulars respecting this genus are deriyed from Mr. G. 
Sowerby's more extended, and, necessarily, more complete description, in 
tbe Work already referred to. 
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MyUlaceiB. Hitige^ an aloiost mtemal^ margui^^ li- 
near ligament. Many of these shells attach themselves 
by a byssus. 

1. Modiola. — A subtiransverse, equivalv^d bivalve, 
very short on Ae hinder side ; the beaks sublateral, lying 
on the shorter side ; th^ hinge lateral, linear, and mthoot 
teeth ; the cardinal ligament rather intemall, placed in 
the marginal groove ; one sublateral, hatchet-fonned im- 
pression. Recent and fossil. PL YI, fig. 25. 

2. Mytibts.^-A longitudinal^ equivalved, regular bi- 
valve, pointed at lis Imse; the beaks nearly straight, 
termiifal and pointed ; tbie hinge lateral, generally with- 
out teeth; the Ugam^it marginal, and rather internal:; 
one long, clavated, and sublateral impression. 
Recent and fossil. PI. Yl, fig. 2i. ♦. 

8. Pmna.— A longitudinal, wedgerformeid, eqnivalvr 
ed bivalve, gaping at its summit, pointed at it^ base, 
and having straight beaks; the hinge la<»ral, imthout 
teeth ; the ligament marginatl, linnfur, very long, ^nd 
rather internal. Recent and fossil. PL ¥1;, 

Hg.29. 

Malkacea. A marginal, sublinear ligaments iiatbei 
simple or interrupted by rows of teeth, or crenulse ; the 
shell lapiellous. 

1. Crenatula.' — A flat, lamellated, subeqnivalved, 
rather irregular bivalve; flie hinge sublateral, linear, 
marginal, and crenulated ; the crenuldB in rows, caHos 
hollowed into pits, which receive ^e ligament; no 
groove for byssus. Recent and fossS. Pf. Vill, 
^^.22. 

2. Pema. — A sobequivalved, flattish bivalve, with 
lamellar texture ; the hinge linear, marginal, formed of 
trausversej parallel, sulcifonv^ teeth« not peneti:ating, 
and between which the lig^wi^^t j^ liiSiertpd ; a po^tenpr 
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groove^ rafber gaping, for the byssns^ under tlie extre- 
mity of ttke hinge, with callous sides. Recent and ' 
fossil. PL yin, fig. 21. 

3. Malleus. — A rough, subequivalved biyahre, gene- 
nUljr elongated ; sublohated at the base ; with small di- 
varicating beaks; the hinge edentulous; an oblong, 
Conical small pit under Ihe. beaks, trayerses obliquely 
the ligamental groove ; the ligament, which is short and 
almost externa], is inserted in the sloping depreasum in 
each valve. Becent. PL VII, fig. 5. 

4. Avicula.-r'An inequivalved, fragile, rather smoofli 
biyalye; tl^e base transverse and straight, with produced 
extremities and caudiform aiiteriorly; the left valvd 
notched ; the hinge linear, with a tooth in each valve 
beneatli th^e b^aks ; the ligamentaj area marginal, narrow 
{^nd grooved, vi/bt traversed by the byjssus. Recent 
and fossil. Pf. VII, Jig. 6. 

5. Meleagrma. 

This genus differs from Jvicula in being nearly equal 
valved, of ^ roundish square figure, with no hinge 
tooth, and in having its ligamental pit always dilated in 
its middle part 

Pectifdde(B. ligament chiefly internal; the shell, in 
general, regular and compact. 

1. Pedum. — ^An iaequivalved, slightly eared bivalve, 
the vadves texmiBati9g at the base in a triangular disk, 
viiSaL a furrow across that of the lower valve, and a 
(oicatrix across that of the upper, for (be attachment of 
the hinge ligament; the hinge toothless; the lower valve 
notched in the left side near the- hinge *. Recent. 

PL VII, fig. 7. 

* The chief partipiihirs respecting this genns are derifed from Mr* O. 
Sowerby's more extended, and, oecesaanly, more complete descriptioDy in 
the Work already referred to. 
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2. Xrtma. — A longitadinal, subequivalveil^ eared bi- 
valve^ gaping a little on one side of the valves; the 
beaks separated^ their inner surface raflier everted; 
the hinge toothless; the hinge-pit^ receiving the liga- 
ment, partly external. Recent and fossil. PL VII, 

3. Plagiasiofna. ^A free, snbequivalved, slightly eared 
bivalve; the base transverse and nearly straight; the 
beaks rather separated, their inner surfaces extended in 
flat, transverse areas, disposed rather externally; one 
straight, the other inclined obliquely ; the hinge without 
a tooth ; a conical hinge-pit under the beaks, partly in- 
ternal, and opening externally. Fossil. PL VII> 
fig. 12. 

4. Pecten. — A free, regular, unequal valved, eared 
bivalve ; the lower edge transverse and straight ; the 

~ beaks contiguous ; the hinge without teeth, with a tri- 
gonal hinge-pit entirely internal for the ligament. 
Recent and fossil. PL VII, Jig. 2. 

6. Plicatula. — An unequal valved bivalve, contract- 
ed towards its base; th^ upper margin rounded, and 
subplicated ; the beaks unequal, and with no cardinal 
areas; the hinge with two strong teeth on each. valve, 
with a pit between receiving the ligament, which is en- 
tirely external. Recent and fossil. PL VIBE, 

The shell, named Harpaxy in Org. Remains, Vol. Ill, 
and figured, PL XII, fig. 14; 15, 16, 17, and 18, differs 
from Plicatula of Lamiarck, in being an attached shell, 
and in having its teeth not disposed like those of Sjpofi- 
dylus, but in^e form of a V, and in being crenulated. 
It appears to agree, in its specific properties, with 
P. tubifera of Lamarck. 

6. Spondylus. — An unequal valved, adherent, eared bi- 
valve, rough or echinated ; the beaks unequal ; the lower 
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valve having a flat external cardinal area> divided by a 
groove ; the hinge has two strong teeth on each valve, 
with an intermediate pit for the ligament, communicating 
by its base with the outer groove ; the ligament internal. 
Recent and fossil. PL VIII, fig. 6. 

7. Podopsis. — An unequal: valved, subregnlar.{j|valve, 
not eared, adhering by the beak of its lower valv% ; the 
lower valve is larger and more convex than the upper, 
and has its beak more advanced ; the hinge is without 
teeth, and the ligament internal. 

These shells arb only known as fossils: the upper 
valve has no curved or projecting beak, nor is the lower 
beak recurved over the side or the upper valve, as in 
Gryphcea. They more resemble the Pectens in the regu- 
larity of their forms and their longitudinal strise. 

OstraceiB. The ligament internal or semi-internal; 
the shell irregular and foliaceous, or even, sometimes, 
papjrraceous. 

1. GrypluBa, — Ammequal valved free bivalve, the^in- 
ferior valve large and concave; the b6ak large, incurved, 
and terminating in an involuted spire ; the upper valve 
small and flat like an operculum; 'the hinge edentulous; 
the hinge-pit oblong and bowed; one impression. 
Recent and fossil. PL VII, fig. 1. 

Le Chev. de Lamarck states his having seen, at Paris^ 
one species in a recent state. 

2. Ostrea. — ^An adherent, inequivalved, irregular bi- 
valve, the beaks disjoined ; the valves becoming more 
unequal with age, so* that the upper valve i3 gradually 
protruded; the hinge is toothless; the ligament semi- 
internal, affixed in the hinge-pit, which, in the lower 
valve, increases with the beak to a considerable length. 

Retjent and fossil. PL VI, fi^g. 29. iiiv 

3. Vulsella. — ^A long, subequivalved, irregular, free 
bivalve, with equal beaks ; the^ hinge having, upon each 
valve, a projecting callosity, with a comc^\\%^ds&!b\iX^ 
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pit obliquely bowed. Recent aikd fossil. PL VU, 

4. Placuna. — A firee, irregular^ flat, sabequivaled bi- 
valve; the Uiige has interiorly, on one valve, two longi- 
tudinal sharp ribs, approxiTnated at their base, and di- 
verging in the fotm of a V ; and, on the other, two cor- 
responding depressions; at this part the ligament is 
attadied. Recent and fossil. PL VIII, Jig. 5* 

5. Anwnia. — An unequal valved, irregular, opercu- 
'lated bivalve, adherent by its operculum; one valve, 
which is pierced, is generally flat, havii^ a hole or notch 
ai its base ; tiie other, a little larger, whole and con- 
qave; the operculum is small, elliptical, and stibosseous, 
and is affixed to various marine bodies. * Itecent 
and fossik PL VU, Jig. 10. ^ . 

Under the designation Lbs Rudistes, Lamarck places 
those shells in which neidier the hinge, the ligament of 
the valves, nor the muscle of attachment, is discover- 
able: these he places under six genera — iSpheruUies, 
Radiolites, Cdkeola, Birostrites, Discina, and Crania. 

1. SpheruUtes. — An unequal valved, orbiculato-g)o- 
bose bivalve, a little depressed at the top ; outwardly 
echinated with lai^e subangular scales ; the upper valve 
small, opercular, and flattish, and furnished, on its 
inner surface, with two unequal, subcorneal, curved tu- 
berosities ; the lower valve larger, rather subventricose, 
with squamae radiating beyond its border ; the cavity is 
obliquely conical, having, on one side, a keel or ridge, 
as if formed by a fold of the inner surface, which is 
transversely striated ; the hinge is unknown. 

Fossil. 

Itiere is only one species known. Fi'om the Isle of 
Aix. 

2. RadioKtes. — An unequal valved bivalve, striated 
externally with longitudinal rays ; the lower valve, 
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which is the larger, is turbinated ; the superior is con- 
vex or oonical, like an operculam; the hinge is unknown- 
Fossil. PL VI, fig. 22. 
8. Calceola. — An unequal valved, triangular, subtur- 
binated bivalve, flat beneath ; the large valve like a hood, 
obliquely truncated at its opening; the hinge-margin 
straight and transverse, being slightly notched and dent- 
ated in its middle ; the upper margin bowed ; the less 
valve flat, semiorbicular, like an operculum, with two 
lateral tubercles on its hinge-margin, and, in its centre, 
a small pit. Fossil. PL VIII, fig. 24. 

4. Acardo. — A flat, nearly equivalved bivalve, hav- 
ing neither hinge nor ligament, with one impression in 
the centre of the valves. Recent. PL Yl, fig. 21. 

This shell is admitted, by Lamarck, in La Systeme 
de la Natttre, but is not mentioned in' his Histoire Na- 
tvrelle des Animate sans Vertebres. 

5. Birostrites. — An unequal bicomuted bivalve; the 
disks of the valves raised into unequal, rather straight, 
obliquely divaricating cones, resembling horns, the base 
of the shortest being surrounded by that of the other. ~ 

Found only as a Fossil. Its locality does not appear 
to be known. 

6. Discina. — An unequal valved, ovate, roundish bi- 
valve, a little depressed ; the valves equal in size, with 
a very distinct orbicular disk on each ; the disk of the 
upper valve submammillated and undivided, the mam* 
millae surrounded by fine radiating striae; the other valfe 
very white, and divided by a transverse slit : there is no 
trace of hinge, ligament, or impression. Recent. 

7. Crania. — An unequal valved, suborbicolar bi- 
valve; the under vjBdve flat, fixed beneath, the inne 
sorface pierced with three unequal and oblique fora- 
mina; the upper valve is convex, subgibbous, with 
two prominent callosities at its base. Fossil* 
The under valve. PL VII, fig. 21. 

c c 
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BraeHapodes,conchifera: Havings near fheir mouths, 
two opposite elongated ciliated anns rolled in spirals 
when at rest. Mantle, with, two lobes separated for- 
wards, wrapping up or covering the body, A bivalye 
shell adherent to marine bodies either immediately or 
by a tendinous cord. 

The genera of this family are — Orbicula, Terebra*- 
tula, and Ling^la. 

1. Orbicula. — A suborbicular, unequal valved bi- 
valve, with no perceivable hinge; the lower valve is 
very thin, flat, and affixed beneath ; the upper valve is 
subc,onical, with a pointed top^ more or Jess prominent. 

This shell is described, by MuUer, SUpoL Dan. I, 
p. 14, Tab. V, Jig. 1-7; and, by Poli, Conch. Vol. II, 
p. 189, Tab. XXX, Jig. 16. 

A fossil shell of this description is found in the iron 
stone nodules in Shropshire and Worcestershire. 

2. Terebratula. — An inequi valved, regular, subtri- 
gonal* bivalve, attached to other bodies by a short ten- 
dinous pedicle ; the largest valve has an advanced beak 
generally incurved, and pierced either by a round hole 
or a notch, through which its organ of attachment 
passes; the hinge with two teeth. In the inner part 
are two subosseous, thin, forked, and variously rami- 
fied branches, proceeding from the disk of the small 
valve, and supporting the animal. Recent and ^ 
fossil. PL VII, Jig. 23. 

fl. Lingula. — A subequivalved, flat, ovally oblong 
bivalve, truncated at its top ; rather pointed at its base ; 
raised on a fleshy tendinous pedicle, and fixed to ma- 
rine bodies ; the hinge toothless. Recent and fossil, 
PL VI, Jig. 28. 

Cirrhipeda. Soft animals, without head or eyes» 
fixed wd testaceous. The shell eitlier sessile, or ndMd 
on a flexible tendinous pediclOr 
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Sessile. Shell fixed generally on marine bodies : tte 
mouth in the upper and anterior part. 

1. Tubicinella. — A straight cylindraceo-tubular oper-' 
culated shell, attenuated towards its base, girr with 
transverse annular ribs ; truncated at both ends, shut 
at the bottom by a membrane, and open at the top. 
Hie operculum formed of four small obtuse valves. 

Attached to the whale ; but not known in a mineral- 
ised state. 

2» Coronula. — A sessile, suborbicular, or subconical 
shell, the extremities truncated; the sides thick; hol- 
lowed out internally into radiating cells. The opercu- 
lum formed by four small obtuse valves. Recent 
and fossil. 

PL VIII, fig. 27 — ^The figure given here is of the fos- 
sil Coronula of the whale. 

3. BalantLs. — ^A sessile, aflixed, conical univalve, the 
apex truncated ; the base closed by an adherent testa- 
ceous plate ;' the opening subtrigonal or elliptical ; th6 
operculum internal, with four moveable valves inserted 
near the inner base of the shell. Recent and fossil. 

PL VIII, fig. 26. 

. 4. Acasta. — ^A sessile body, composed of separable 
pieces, with a convex base, and a four-valved oper- 
culum. Recent. 

5. Creti^.— Sessile and subglobular, formed df four 
valves, and having an internal bivalved operculum. 

Recent. 

6. PiyrjfOfiuE.— Sessile, subglobular, with a bivalved 
operculimi : found on Astre^Bj Madrepores, &c. 
Recent. 

, Pedunculated. Supported by a moveable, x3oriaceou8, 
tabular pecluncle, attached by its base to marine bodies. 

1. Anatifa.—A pedunculated, five-vahred shell ; the 
valves unequal, pressed together so as to be nearly con- 
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tiguous ; the lawest on the sides being die largest. 
Recent. PI. YIIl, fig. 28. 

2. PoUicipes. — ^A pedunculated shell, formed of thir* 
teen or more subcontiguous, unequal valves ; the lowest 

' at the sides, being the smallest. Recent . 

Lepas scalpellum, Lin.; Lepasmitella, lAn.\ Ltpas 
polUcipes, GmeUn. 

3. Cineras, Leach. 

A pedunculated shell, with five oblong separate valves, 
not entirely covering the body; two at the >sides of the 
opening, the others dorsal. Recent. 

Lepas coriacea, Pallas. 

4. Otion. — A pedunculated shell, with two separate 
small semilunar testaceous valves adhering near the 
lateral aperture. Recent. 

Lepas aurita, Lin. 

Trigonellites. — A slightly rounded, trigonal, thick 
shell, gaping on each side. The inferior margin nearly 
on a straight line; the anterior and superior margins 
in a gently waving line. The outer surface of each 
valve pierced by numerous foramina, which, passing 

' nearly through its substance, give it the cancellous ap- 
pearance of bone ; the inner surface smooth, but marked 
with strise, agreeing, in their direction, with the posterior 
and anterior margin. The assumed hinge completely 
linear, without teeth ; there being only, on the posterior 
margin of each vJEiIve, an appropriate, linear surface for 
the attachment of cartilage or ligament externally. There 
is no appearance of muscular attachment. PL VIII, 
Jig. 29. 

The nature of the substance placed under this vague 
designation and description is entirely unknown. It 
bears no resemblance in its structure to any known tes- 
taceous, crustaceous, or boney fabric. Its appearance, 
as fixed in the calcareous fissile stone of Pappenheim, 

in the above figure, gives lYve Viit^ o^ VXv^n^n^^ qC a 
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shell ; but examinatioii shows, that, if these valves were 
brought together, they would touch only at two points, 
leaving all else, except at the inferior line, open. 

The following shell is, in fact, neither univalve nor 
bivalve ; for, though a bivalve in form, the two parts are 
connected, not by a. hinge, but rather by sutare. 

Hyalteal — An inequivalved, tumid, and transparent 
shell; tricuspidated at the base; gaping beneath the 
prominent beak. Recent. JPL VII, fig. 7. 



We are indebted to the scientific and successful en- 
quiries of Mr. Sowerby, for the formation of the fol- 
lowing genera, in addition to Cirrus, Plagiosfoma, and 
Euomphalm, which have been already noticed : — 

Dianchora. — An attached, inequivalved bivalve ; the 
attached valve having an opening instead of a beak, 
the other beaked and eared ; hinge without teeth. PL 
VII, fig. 11. 
 Productus. — An equilateral, unequal valved bivalve^ 
with a reflexed, more or less cylindrical margin; hinge 
' transverse, linear ; beak imperforate ; one valve con- 
vex, the other flat or concave, externally. Fossil. 
PL VII, fig. 18. 

This genus was formed, by Mr. Sowerby, for the re- 
ception of those fossils which had been placed, by 
Mr. Martin, under ConchyKothus (AnomUes) ScaAricu- 
lus, JPetrif. Derb. ; and, of others, which he had ob- 
tained from the limestone which forms a part of the in- 
dependent coal-formation of the Lothians, Scotland. 

The characters and classification of the shells of this 
family are not, however, yet determined : with the hope, 
therefore, of leading to more decisive information re- 
specting these points, the structure of the hinge, as ex- 
isting in a ^hell bearing the external appearance of one 
of this family from the mountain limestoiv^ oC Sbx^"^- 
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shire, yriHh which the writer was fitvoared by (he Bey. 
Mr. Hallifex, of Standidi, in Gloucestershire, is shewD, 
PI. IX, Jig. 9. 

Magas. — ^An ineqnivalTed, equilateral biinalve; one 
valve with an angular sinus along an incurved beak; 
line of (he hinge, and back of the other valve, straight, 
with two projections near the middle. A partial longi- 
tudinal septum, with appendages, are attached to the 
hinge within. Fossil. PI. VII, fig. 14. 

Spirifer. — An equilateral, inequivalved bivalve; the 
valves beaked; one valve with a large angular sinus 
along the inside of the beak ; hinge transverse, long, and 
straight ; two spirally-coiled tubular appendages nearly 
fBling the shell. Recent. PL VII, ^. 15. 

Astarte. Subqrbicular or transverse ; ligament exter- 
nal ; lunette on the - posterior side ; two diverging teeth 
near the beak. Fossil. PI. VIII, fi^. 1 . 

Inoceramus. — An inequivalved, inequilateral bivalve, 
slightly eared; hinge formed of alternate ridges and 
furrows on the margin of (he eared part ; the substancigi 
of the shell spathose, vertically striated. Fossil. 

P/. VIII, ^j/. 23*. 

Pentamerus. — An equal-sided, inequivalved bivalve; 
one valve divided by a longitudinal, internal septum 
into two parts; the other, by two septa, into three parts 
or valves; the beaks incurved, imperforate. 
Fossil. PL X, fin. 7. 



9:9" The figure, intended to illustrate Ihe gemis-Phoias, 
page 177, will be found in PI. VIII, fig. 25. 



* I have placed this shell mong those, Ibr^he name ted descfiptioii of 
which, I belie? e, we are indebted to Mr. Sowerby, although I have not 
yet been able to atcertainih what work bis account of the genus is^to'be 
found. 
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A List of -the Species of Fossil Shells particu- 
larised by Le Chev. de Lamarck> in Les Annates 
du Museum, .and Histoire Naturelle des Animaux 
sans Vertebres; with a specification of their most 

distinguishing characters. 



Note. — When the «ize of the jshell is mentidnedy it it to be taken as ge- 
nerally meaning the larger size : by snuUl^ is meant lest tban half an inch; 
and, by very $mally less than a qnarter of aa inch. 
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Chiton. 

Grigmnmiiit: oetovalvis? 

Patella. 

ilmigaia: obtusely radiated« apex mooh inclined. 

dtUcU: sabconical, apex inflected. 

sctt^oleUa; Tery small, apex central. 

dilatata: rugose, depressed. 

cornucopia : obbquely conical, imprettion teaiicifCttlar* 

apiroatrii : rudely ttriated. 

retortella : spire obtiqaely lateral. 

pennaia: siibimbricated .posteriorly. 

squanuefomus : flattish and smooth. 

Fissurella. 

lainata: subsqnamose^ striae decmlsatilig. 

Emarginula. 

costata: ribbed lougitndinaUy, apexhooktik 
' clypeata: cancellated, back grooved. 
radiola : with radiating costnlae. 

Calyptreea. 

trochiformis : ediinated, apex snbcentral. 
crepiduldrU : siibovate : var. of former? 

Conus. 

antedUumamu: long, ipire poialtd, wreaths cremdated. 

deperdihu: spire not much raised, the wreaths not crtattlated, but 
grooved on the top, 

twrrihu: sabiiisiform, whirls oblique. 

stromboides: spire obtusely nodose, whirls obtuse. 

aniiquus: dilated upwards, lip bowed, spire smooth^ slightly canalicu- 
hited— 3i inches. ' 

Beiuiinoid€$.* oblongo-conical, smooth, spire conyex, pointed, base 
rounded — 1 inches, v 

ciovatus.' conico*clavated, strise longitudinal and bowed, spire ele- 
vated, ratfMr pointed^ wreathsr convex — 3 ibeHes» 
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Conus, continued. 

kiUrmediMs.' nuoolhy faaae trauversely snlc^ted, sjnra acutely coBTex^ 
wreaths not striated — 2^ inches. 
^ ceeRona.' shorty base sabstriated, spire rather coofez and pointed 
— 1 inch. 

Cypraea. 

pedieuiut: transversely striated. 

tn/foto: smooth, obscurely marginated. 

iepcrma,' ventricose, submarginata, opening dilated at the base— 

Ijinch. 
mus .' the perfect analogue of the recent shell known by this name. 
pyrula.' obtuse, narrowed behind, lip1>orderecU-l) inch. 
utrieulaia,' inflated, subumbilicated, lip obsoletely marginated— - 

1^ ipch. 
fH/it .* agrees with the recent shell of the same name. 
antiqua,' ventricose, rough, rather flat beneath, opemng narrow- 
ly inch— jRoiMa. 
ruderalU / ovately oblong, rough, obsoletely marginated. on the sides 

— 1 inch— JRonca. 
fabagma .* sabventricose, obscurely piaiiginated on one side — } inch. 
fltmeitia.' ventricose, marginated on one side, back yellowish, with 

white spots — 1 inch. 
anUngua,' contracted at the extremities, convex beneath^ opening 

winding — | inch. 
colombaria,' one lip margmated, rather projecting forwards — finch. 
daetylosa.' oblong, Tentricose, rather cylindrical, obtuse, sulcatid 

transversely, no flattening on the under surface, no longitndinal 

groove on the back, spire not apparent— if indi. 
C. sulcoia of Les Annales du Mus. 
sphiericulata*' transversely sulcated, no dorsal groove, lip maigioated. 
cocdnella,' variety of the preceding? 
pisolina,' pisiform, back smooth ; opening curved, plicatedly.dentated 

— f inch. 
omlata .* obtuse in the -fore part, smooth ; columella obsoletely dent- 

ated. 

Ovula. 

paaserindlis .* smooth, scarcely beaked, lip lightly bowed — | inch. 
biro8tris.' exterior lip marginated, columella with an oblique Ibid— 
1 inA. 

Terebellum. n 

amvolutum*: subcylindrical, no spure, opening the length of the shell 

— 1 J inch, 
fiuiforme: spire extremely obtuse, opening shorter than the shell— 

S!^ inches. > 

OUva. 

canalifera: callus of the columella having a canal. , 

mitreola: columella striated. 
^ Laumontiana : columella biplicated. 

"* Bulla sopiia, Braiid, Foss. ^o. 29.-^Bic/I(i volato ^Jiisdfm, No. 75. 



201 

^liva, continued. 

pHearia .* long, spire pdnted, rather short ; cohiinella longitiidinally 

plaited-— 1 inch. 
cfavata.' spire promiiieDtly pointed, cdomena with nnmenms strix— 

} inch. . 

Jicilla. 

bfteeinoidea : margaritaeeom. 
subukOa: spire elongated. 
olwula : uhidentated at thtf base. 
canalifera : canal between the riglht fip and the spire. 
glandtformis,' sabventricose, rather pointe^at the summit, callous in 
the lower part, sutures of the whirls concealed— 2 inches. 

'olnta. 

harpa : longitudinal ribs with two spines at their tops, five folds on the 

columella— 3} inehes. 
spinosa*: snbcostated; short, pointed spinous spire; four or five 

folds — H inch. 
musicaUa: longitadinal ribs witli one sphie, fisnr lai^e folds-^^ inches. 
mmicina : ribbed and spinous in the upper part, smooth and caudated 

in the lower, deeply grooved between the four columellar folds — 

3| inches long. 
eostaria : elongated, fusifonn, snbcandated, ribs plain, longitadhial— 

2i inches. 
lyra : spire short; plain longitudinal ril>S| denticulated towards the ajpex 

-^ii inches. 
bkorona : ribbed longitudinal^, no transverse strias ; turns of the spire 

bicoronated— 2 inches. 
cremUatai: ribs crenatedly granulated— IJ inch. 
harpula: finely ribbed, the ribs smooth, whirls subcanalicilated, two 

very strong foldft— -!{ inch. 
labrella : ovate, subventricose, vrreaths sharply carinated, spire denti- 
culated — 1| inch. 
depreiM : ribbed npwarda^ base transversely grooved, spire snbcoro- 

netted, columdla fiat — about Ij indi. 
variculoaa ; with a marginal and some^mes a dorsal varhc ; four slight 

folds--aboot | ofan imdi. 
mUreola: lip obsoletely b^identated. 
heteroeUtii,* base smooth, spire ribbed, rather tubercolated, eotnmella 

vrith the smallest plaits upwards, as in Mitra*-t\ inches. 
digiiaHna ,* decossaAed, sebgraMilar, spire short^l inch— perhaps a. 

variety of V, crenulata, 
cJathrata .* subcoronetted, cancellated, columella with numerous plaits 

—1} inch. 
ambigua t .' transversely striated, longitudhially ribbed, spire subden- 

ticulated, lip sulcated iutemally, tlie lower folds on the columella 

the largest— 1} inch. 



* Strombus gpinosus, Brand, Foss. No. 65. 
t Murex suspensusy Brand, ^oss. No. 70. 
X Strombus ambiguus, Brand, Foss. No. 69. 

Dd 
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Voluta, contimied. 

flculina,' transversely striated, last wreath crowned with spines, lip 
submarginatedy striated inside, and bowed at the top— 2 Inches. 

rarupina,' with two or three dorsal spines, lip ratlier bordered,,^ 
spire small, with five or six dentelated turns^lj inch. 

Mitra. 

crebricoata : ribs obsolete in the lower part, four folds — ^ inch. 
monodonta: smooth, bnt striated in the upper part— small. 
marginata: a crenulated border on each turn. 
plkateUa: margin of the turns snbplicated — } inch. 
labratula: ribs decussated with transverse striae — ) inch. 
mixta : resembles margmella^ bnt has the folds of the mitre»— } inch. 
caneelUna: Kp internally striated. 
terebellum: narrow, fusiform*— small. 
fuselltna : smooth, base striated— small. 
granifomUs: longitudinally ribbed — very small. 
muiica: no striae on the spiral wreaths, four folds ^1 inch. 
eUmgata : fusiform, smooth, five folds — 2 inches. 
cUharetta: distant longitudinal ribs, four folds, no left lip. 

Marginella. 

eburrua : spire conoidal, the borders of the turns confluent. 

dentifera: smooth, spire subpyramidal. 

wulata : lip grooved intemiilly, four folds — | inch. 

Cancellaria. 

coatulataz longitudinal, decussated, ribbed, three folds — (tojmcb. 
wiuieUa : with the varices of a murex, the folds of a vofuiey and tha 
notch of adicctftttm — jinch. 

Puipura. 

lapUlfu * : acutely ovate, ribs transverse, lip snbdentated. 

Buccinum. 

atromboidea: oblongo-ovate, smooth, a groove between the right Up 

and spire — S inches. 
slriaiulum: the turns rounded, striae transverse — ^small. 
terebrale: long, smooth, rather turricuhited—i inch. 
decuagatum: the whirls conve?[ ; opening snbdentated — i mch. 
hiiiriaium: striae alternately larger and smaller, a slight border on the 

lip— 1 inch. 
elavatuUiium: long, lip emarginatedln the upper part-— very smll. ' 

Terebra. 

plicahUa : the last turn smooth, the rest plaited — 1 mch. 
tcalarina: longitudinally ribbed, turns convex— 1 inch. 

Harpa. 

muHca: ribs plain, not pointed ; decussathig mtercostal striae— 1 inch. 

* Buccinum lofillusy Un. 
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Cassis. 

karpi^fifrmui: riba loDgitttdiiial, with a transverse row of tubercles at 

their upper part — 2 inches. 
canceUaia: with two rows of tubercles, Up dentated. 
carinata* : with Ave carinated girdles, the upper tubuculose. 

Strombus. 

canaUs: longitudinally ribbed ; the lip notched. 

Rostellaria. 

foaeropteraf : lip large and nmnd^ tmming np tlie spire— Aom 6 to 

7 inches. • 
eohmbaria: lip ahefonn, bent npwards on the spine — 2 inches. 
JUsurella: longitudinally ribbed ; lip smally passing up the turns and 

forming a groove—li uich. 

Morex. 

irifienuX: trigonal^ with^ angular, winged, membranaceous pro- 
cesses — 9 inches. 

^rtcurtiui^tts : ovato-oblong, with curled, frondose, subspinous pro- 
cesses — 1^ inch. 

emUabulatus : spire long, subpyramidal ; mouth subtrigonal — vari 

caUUrapa: ovate, frondose ridges, terminating in points; columella 
subumbilicated. 

critpiu: ovate, with about nine irondose but not spinous ridges; the 
mouth and canal short — } inch. 

frwdtmu: ovato-ol)long, with about nine curled frondose varices; 
the canal rather long—} inch. 

cUdhraJtiu: ovate, ribbed, sulcated transversely, lip dentated, canal 
short — very small. 

cmguUaus: ovato-oblong ; transverse encircling rugsp, squamose be- 
tween ; canal covered over — 1| inch. 

siritiula: oblong, with transverse strise, and but few longitudinal con- 
veit ribs ; lip dentated-^ inch. 

canceUimu : ovato-oblong, cancellated ; opemng winding and toothed : 
resembles the vriiite grimace. 

pfpraster: oytte, caudated, transversely sulcated, with snbnodulous 
ribs ; the opening rounded ; grooved internally— 1^ inch. 

texHUosus: ovate, olMoletely ribbed, transversely striated, squamous 
between ; one tooth on the columella; subumbilicated*^l( inch. 

eolubrimu: elongated, subfiisiform; with tine transverse granular 
striae; few varices-—! inch. 

viperimu: elongated, with transverse striae slightly granulated ; tail 
small ; very small indistinct ribs on the upper part—} inch. 

nodvlarius: ovate, subcancellated ; transverse nodular striae, the no- 
dules disposed in ribs ; the tail short and curved outwards — 1 inch. 

retieulosus: ovate, pointed at both ends, reticulated; opening triangu- 
lar ; lip toothed — small. 

tpbifer : ovate, pointed ; four rows of ridges j with fistulous, bowed, 
erect spines, with short tubes between. 

* Buccinum nodowwUf Brand, Foss. No. 131. 
f SironUnu amplms. Brand, Foss. No. 76. 
X Brand, Foss. No. 79 and 80 ? 
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Fusus. , 

nigosui*: long, wbeaBcellatcd , spire nodular j cvaaiUmg^ stfivght, 

and nearly covered over— ^ inches. 
Noa : long, transyeisely striated ; tbe top of each whirl depressed and 

plicated— 3i inches. 
longavusU long,thick and smooth; last turns rather 6at on tlieir tops^ 

spire nodular, striated — finches. 
daoellatusX: fnsiformly chvellated ; transversely striated ; ribs nodu- 
lar ; tail very long ; turns of the spire not flat. 
aciculatw^: fusifonnly linear^ very narrow strias with decussating 

plicae : different from F. ruffosus — 1^ thi^. 
subulatua ^ lon|{itnduiaUy ribbed i tailahortar than the ^ure^—l inch. 
A(»rd«oZus: fusifonnly turricBlated; tail shortr-*veiysoieU« 
intortus : subcancellated in the upper part> in the lower the transverse 

striae most evident ; columella as if twisted — 1| inch. 
polygonus : ovate, with many ribs ; transversely rogose ; the ed^es 6f 

the turns raised against the preceding; opening dentated— 

1} inch* 
oUrfviuliK: ovtfto-eoaioal, mgoin transverse rhig»j neAase ribs; colu- 
mella obsoletely nmbilicated — J inch. 
exoi$u8: columella aa if cut oblfi]nely — Jineh. 
mittMhis : ovatte, riha n uwmm s ; txansvevse striee^ united Id bands-^ery 

small. 
axperutuf: ovate, turreted^ ribbeil, roiigh transveite sfris ; canal 

short — small, 
^ko^iis .* ovate, tnnreted ; ribs smooth, longitndlnal ; base short ; no 

transverse striae — small. 
sc a h tMeg : immerous distiact fine ribs, obsolete transverse vtriK; ca- 
nal short — I inch. 
canamiu»: ovate, eoiUcai both wayv; spire crowned w9ft nMtterous 

small nodules, lower half finely striated — sraaD. 
itUiffmhu: ovate, turreted, prominent, transverse nigas} canal short** 

small. 
mmgimdw: fiisilbnB^ turreted ; sj^re noAHsns, and the tipper eii^e of 

each turn raised — small. 
uoduUmui ovate, smril, neduhma ribs ; odnnena obliquely bipHcated. 
angulatws: finifom, veatricose; th}cli,aetttdy angnAar ribs ; transverse, 

promi n e nt tttW'^t inch. 
umpiic^tm: vongb, with riba and deenssattlng stris ; cohnnelia with one 

plaAt-~l| inefr. 
funiculoaus: lon^, fusiform; transverse rugae, altematii^ m size ; colo- 

roeBa slightly plaited— ij inch. 
heptagfonus: seven rows of ribs wHh decussating striae ; columella ra- 

.thar plaited — nearly S inches, 
sii^eornialva? etelte, ^lort and turgid ribs^ angular at their ends ; turns 

carmated angiilariy, flatfish at fiieir tops. 



* Murex porrectns, Brand, Fees.^, S5. 
t Murex iongams, Brand, Foss. fig, 40, 73, 93. 
i Murex diformis, Brand, Fo6s«^« 37, 31. 
§ Murex, Brand, Foss.^. 36. 
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Fusus^ continued. 

Jiculneus : ovate, almost globular; about fifteen ribs like folds, foimiog 
at about two-tkirds of tliek length a row of tubercles across the 
shell ; the base bowed ; coluiaelki twisted^ with an oblique fold — 
1 inch. 

Pyrula. 

Usvigata: obovate, very thick, especially on the left side; obtusely 

striated, the spire pointed-^2 inches. 
subcarinata: smooth, back obtusely carinated ; turns concave up- 
wards ; spire pointed, 
tricarinata : clavated, last turn decussated and with thrM transverse 

prominent distant strise— 1^ inch* 
cleans: decussated, the transverse striae raised and undnlatfaig. 
clathrt^a : ovately davated, decussated, the tmosvene strin alternately 

large and smalL 
nexilis*: ovately clavated, decussated, the transverse striae largest. 
buibiformisf : ovate, ventricosey rather SBHioth ; spire hooked ; tail 

rather bowed ; the left side thickened as by a eaUns on the colu- 
mella — ^i inches. 
terebralis: girt witii transverse and granulated striae; whirls dentatedly 

caruiated, spire like a screw— small. 
cUhai'eUus: turreted, with smooth narrow libs ; base short — small. 
Iwvi^atus: fusifom) and turreted; spire smooth and conical, with a 

niammillary termination. 
striaJtulus: fusiform and turreted^ the tun^ flat on theur tops and sides, 

with very fine equal striae — very small. 
hiplicatus: ovate, transversely striated; longitudinal ribs; columelfa 

with two folds — very small. 
tarialnlis: many ribbed, turns siibangnlar—^malL 
irunmtulabu^: ovate and turreted, the margins of the sjkfeiI turns tiun- 

cated, the spire plicated-— small. 

PleuTotoma. 

filosa : ovato-fiisiform, lip alaeform — H indi* 

lineolata: ovato-fusiform— var.? 

clavicularia : fusiform, turreted, whirls bordered with striae on the up* 

per part, lip alated— S inches. 
glabrata: fusiform, base transversely grooved — \i inch. 
margmata : turns bordered upwards by a cord-like margin, and sepa- 
rated by two or three grooves with sunk points, 
tramversaria : fusiform, deeply grooved transversely, whirk carinated 

— 2 j inches. 
eatenata: fusiform, decussated; the transverse strbe strongest, like a 

chain of tubercles on every turn — a inches. 
dentata : fbsiform ; a dentated keel on each turn — li mch. 
undata : f\isifi>rm, turreted ; whirls crenulated^ with undulated ribs on 

Hieir upper part, the tail short — i inch. ^ 

mtdtinoda: fusiform, turreted; whirls submarginated, nodulous in the 

middle — { inch. 
crenulata : fusiform, turreted ; straight ribs, like cogs of a wheel on 

each whiri— >} inch. 

* Murex nexilis. Brand, ¥oss*Jig, 55. 
t Murex in'lbr ft, Brand, Foss.yJg-. 54. 
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Pleurotoma, continued. 

bie&iemiia: fbsilbnny tnneted; with two rows of oodet on the upper 
part of the wfairk^-f indi. 

coMtettaia: oval, fhiifonD ; whirls with loDgitadinal ribs — { inch. 

plicate : finiibniiy tnrreted ; whirls with rather curved phiits — small. 

suUaia: filsiforni, tnrreted ; decussated in the lower part; whirls with 
longitudinal ribs — souill. 

curvicosia: ovato-ibsiibrm ; bent ribs, as if q^lit or bifid at their tops 
— {inch. 

furcaia: whirls, with ribs contracted above their middle, and forked 
underneath. 

noduloaa: ovato-fusifbrm ; q^ire pyramidal, with nme rows of short no- 
dulous ribs — i inch. 

MNfrJcosa: ovato*Aisifi>rm, ventricose and candated— ( indi. 

ierthraUM: fusiform, with transverse granulated striss and dentated 
keels — } inch. 

gtwrnUOa: subtarreted, granulated, base short— | inch. 

IfifleaM : subturreted % spire long, plaits separate hi their middle, a gra- 
nulated keel — smalL 

tmrreUa: subtnrreted ; the wiiirls carinated; spire tnberculated in the 
upper Dart — small. 

thimtdla: nisiform, tnrreted, almost smooth, plaits and striss liardly 
discoverable— -small. 

decvMata: fitsiforro, tnrreted; spire small, long, and nodulous, with 
two rows of tubercles, one small the other large— i inch. 

Cerithium. 

interryiptuM : pyramidal ; transverse striae hi rows, alternately large and 
small ; rilM bowed, last turn ventricose— 1} inch. 

hexagomim: frith five or six longitudmal ribs ; last whiri tumid, with 
Aiie or six spinous tuberde^— 2 inobes. 

serratum: tnrreted, echinated; two rows of compressed teeth on each 
turn, the lower smallest ; four internal plaits on right side—sl in. 

irkarmaiua: pyramldate; three denticulated keels, the lowest by 
much the laigest — 2 inches. 

vUiaiyM: turreted ; upper whhrls smooth, lower ones with three tnber- 
culated bands--2 inches. 

clavaiuUaum: rough, vrith transverse tubercular keels, three at tlie 
upper part, and decreasing to one on the lowest turn ; notched 
like aplM^lomo— 1} inch. 

echuunde$.' rather heptagonal, with tubercles a little pointed, m two 
or three rows ; twelve or fourteen turns, sometimes orange co- 
loured — l^inch. 

itngviaaum: pyramidate, twelve turns, with transverse striae, and a 
central angulated keel, points at the angles— 1| mch. 

criaUUum: turreted ; whirls with a dentated keel in the middle; the 
base transversely snlcated — H inch. 

calcUrapaides : turreted, with transverse muricated ribs, no striae — 
li inch. 

denticulatum: spire subulated and smooth at the top, the other whirit 
denticukitCM] with points in their upper parts, and striated be- 
neath — i inch. 
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Cerithium, continued. 

umbreUatum : the upper margins of the whirls dentSculated, th^ under 

ones crennlated and expanded in the teeth of the next whirl, no 

striae, top of the spire smooth — 1^ inch. 
lamellosum: turreted, subplicated; distant transverse striae^ base witli 

three transverse lamellae — 1| inch. 
thiara: turreted, rather cylindrical; whirls crowned with tubercles, 

flat beneath ; the lip alated— } mch. 
mutaHle : three transvei-se strias on each whirl, the lower whirl with 

the upper stria tnberculated stronger than the others, upper whirl 

with the striae all alike— 1{ uich. 
semicarotiatum : turreted ; three granular striae on each whiri, the up- 
permost thickest ; a plait on the columella — 1|^ inch. . 
cinctum : conical, turreted ; three granular striae, rather equal in size ; 

a plait on tlie columella— 1} inch. 
plicatwm: turreted, subcylindrical ; whirls granulated longitudinally-— 

1 inch. 
conoideum: short, conoidal, three or four rows of granolae on each 

whirl — H indi. 
confluens : turreted, with three transverse granulated keeb, the lowest 

the largest, grannlae confluent — } inch. 
clttvu8 : subulate; two or three transverse granular striae, vertically 

confluent; base short and twisted — | inch. 
hacciUwnz subulate, with eight or nine unequal obscure granular 

striae — } inch. 
scahrum : pyramidate ; echinated with two dentated keels, the lower 

the largest — % inch. 
asperellum : conical, with two dentated keels, teeth very small— vari 

— small. 
turrUeUatum : turreted ; whirls convex, with three transverse striae, 

and vertical bowed ribs — l inch. 
miira: conical, with four vertical striae, crossed by small grannhir 

ribs — ^small. 
pleurotomoidea : conical, turreted, with two rows of obtuse tubercles; 

a notch In the right lip— 4mall. 
iHvolutum: conical, turreted; turns smooth, imbricating; columella 

twisted— 1 inch. 
iubercvlosum : turreted; two rovrs of tubercles, the upper laigest, the 

lower margfais crennlated — 1} inch. 
bicarinaium: turreted, with subangnlated keels ; four transvene striae 

at the base — } inch. 
trochleare: conical, subtmrreted; two transvene keeb, raised and 

dentated, crossed by vertical ribs, givhig an alveolated appear- 
ance — small. 
troehifomu: conical, short; striae obsolete; longitudinal ribs — very 

smalL 
muricoides: conical, ventricase; tnberenlar and granular striae; whirls 

convex—^ inch. 
purpura: conical, short; transversely striated/ and distmctly tnber- 
culated — ^vari— i mch. 
e^nMale: short; the wbirb flat, with nneq)Dally truncated andsnbtn- 

bercular striae— small. 
Mubulaium : turreted, with nodaUfona Tiba mi V\«QB<««t^ ^^omSw^Nk. 

9triaB; opening obloDg. 
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Cerithium, continiied,. 

lapid&rum: torreted; Dvhirls convex, fiabtabercK^ar in the middle; 

bowed vertical ribs^ nearly obsolete — li inch. 
peiricolam : tnrreted, smooth, virith a thick border on the upper part 
of the whirls, transversely grooved beneath — 1 inch, . 

spiratum : round, torreted, smooth ; turns flat and channelled in the 
npper part; base with one groove, plicated outwardly — 2i inches. 

columnare : subidate, transverse and vertical strise decussating, with a 
marginal groove beneath the upper margin«-l inch. 

suistriatum : conical, tnrreted, almost smooth ; the lower whirls with 
- simple distinct striae, the upper with obsoletely crenulated ones — 
1 inch, 

quadrimkatwn: subulate, tarreted; turns flat, with four grooves- 
finch. 

umbilicatum'' subulate; whirls flat with four transversa grooves; the 
columella nmbilicated — i inch. 

perforatum : subulate; whirls rather convex, finely striated; columella 
peiforated — } inch. 

clavosum : smooth, tnrreted, with obsolete striae ; the lower whirls 
involving the npper — | inch. 

caneeUaJtum: subulate, turreted; cancellated whirls convex; columella 
subplicated — small. 

simigraaMSum: tnrreted, decussated vdth subgranuTated crossing striae ; 
cantd very short— 4 vaich, 

cuncula: subulate, smooth; whirls subcarinated — | inch. 

terebrale: tnrreted, smooth convex; whirls with obsolete transverse 
striae — small. . 

incersum .- tnrreted, subulate, left-turned ; the whirls cancellated by 
transverse keels and suboblique vertical striae— f inch. 

mehaundes: oval, tnrriculated, vnth transverse striae; opening much 
like that ofmelama — very small. 

larva: tnrreted, cylindrical ; whirls with two equal tiansverse granular 
keels — ^very smalh 

gracih : tnrreted and subulate ; whirls inversely imbricated— ^mall. 

incertum : tnrreted ; whirls convex,, with distant transverse striae and 
more numerous vertical ones. 

emarginatum : tnrreted, transversely sulcated, upper grooves granu- 
lated, npper borders of the whirls snbcanaliculated; the lip 
notched — S inches. 

rugowm : tnrreted, npper whirls decussatedly granulated, the lower 
sli^tly sulcated with one groove, lowest rugous beneath — 1} inch. 

giganteum: tnrreted, very long; transversely striated; whirls nodose . 
upwards; columella with one plait; opening oblong, oblique, 
vrith a canal which rather terminates backwards ; upper part of 
the right side vrith a lateral anriform elongation. 

nudum : turreted ; whirls plicated ui the upper part, numerous trans- 
verse striae ; no plait on the columella — 3 inches. 

vnisulcatumt turreted, numerous transverse striae, no plicae; the turns 
have a single, nearly central groove — | inch. 

turrilellatum : turreted ; convex whirls with transverse unequal striae ; 
a notch in the right border of the opening— 'Small. 
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Trochus. 

crenutaris: pyramt<3iitey Iransvereely tut>erettla(ed, thelow«r margins 

of the whirls thickly creiialtd vfith large tabercles ; cohimella 

trancated — 1 inch. 
Reaemliliiig tro€hM9 wumrUianus. 
moMfhn <ooBi€al,iBi^Mibnite, traosverady grafiahited in four rows; 

columella obliquely subtrancated ; eight conceDtric rows of 

grains on the base—} inch; 
sulcatui : conical^ sabperforated^ transversely and elegantly grooved ; 

the lower margm promineiit Analogous in some respects with 

T. granulatut and conuins — ^ inch. 
ntHgaius : cotAetii, imperforate, spotted ; whirls flat, with six unequal 

lines, lowest thickest — | inch. 
ernahu: conical, Smperfbrate; whirls with tramerons otiliqae ribs on 

their upper part, on the lower two rows of small tub^clefr— } inch. 
tubcarituUus : abbreviated, conical ; whirls smooth, the inferior borders 

forming an obtuse J^Lcel ; base rather convex, finely striated circu- 
larly, and perforated — not ^ inch. 
bicarinatus: conical, imperforate; whirls smooth, with two distant 

keels. 
offgluthiatu*: conical, depressed, dilated at the base; whids rude, 

polyedral ; nmbittcns internally plaited. 

patulum : convex^ with siyooth whiif s» with optijwted mmA ^renulated 

borders ; umbilicus open — } inch wide. . 
sulcatum: convex, with radiating grooves beneath; whiris smooth 

WNilli 9 dof4>ly-groo¥ed bordcir ; «HBliitioiis ooncfivey with crenn- 

lated margins — } inch^ 
£anaHculatum : convex, wit;^ traBsverse grooves lomwd between atrings 

off;jnAnsi wnbili^HS crepatod aad canalioula/fccd  j kfxHt, 
pHoatum •* eonv^x, deipuvessed, ru|^ow» vertacalljr wkaated ; Mahilicus 

crenftted vnt^i MiK^ p]ic8e<— nearly i iliciK 
Spiratum : conoidal, smooth, snbstriated $ whirls flat, Aiiboiuialiculated 

8»d €Hmi^9ii m tlie ppiper part; vmbittcua graovlated Avd cre- 

nnlated within. 
ummonitet: depressed, discoidal; turns flat, with. salcatfe(| vertic^d 

rugsB ; mnbilicus open, crenated — very small. 
pateUatumt depressed, 4l80oidal, carimrted ; turns flat, ftxoopt on their 

hordeffs; a p Jat Xf ' fl wiwed viMliilleas; ftftrgki stfbcriairiftted — 

very small. 
di^unctum : discoidal, 4saiin«ted, smooth ; spire flat, Wwer mr^ce 

convex, the last wlnri di^oined ; nrabiiicus sevnited. 
bifrons: discoidal, obtuse, smooth, spire sunk ; opposite side also sub- 

umbilicated, the last tqm including the rest— -very small. 

Turbo. 

t^uamii0su$i OBOoidai, pointed, umtiilicated; whMs convex^ with five 

squamose grooves — not | an inch. 
mdiosus: globosely eonoidid^flve v^iils deeply snicated ia the middle, 

aboice and below radiatefy striated*— taiall. 

* Trochus unUnlicaris, Brand, Voss.ftg, 4 and 5, non Linnaei. 

EC 
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Turbo, continued. 

helicinoides : depressedlj ioiioidal, polished, a little spotted; four 

whirls,^ smootli ; base ratlier callons. 
Resembles troch. veUutrius, Lin. 
denticulaiu8 : globosely conoidal, transversely striated; whirls four, 

with two denticnlated keels in the middle ; base nmbiiicated — very 

small. 

Delphinula. 

calcar : spire depressed ; whirls rough, keeled ui the middle, keel armed 

wiMi spines — nearly 1 inch wide. 
lima : orbicalato-convex, rough, transversely striated, echinated with 

concave sqnamous striae ; whirls round, bat snbangnlate — J inch. 
conica : conically pyramidal ; whirls smooth but bicarinated, last turn 

disjomed— small,. ^ 

turbinoides: obtusely conical, whirls obsoletely keeled, with minute 

striae — small. 
marginata : roundish ; whirls smooth, umbilicus lessened by a border — 

small. 
striata s roundish, transversely striated ; whirls subangular ; umbilicus 

spiral — very small. 
sulcata : roundish, depressed ; whirls deeply sulcated, lip serrated — 

very small. 
caiudifera : roundish ; smooth ; margin of the nmbilicus plaited ; a ca- 
nal passing spirally up its sides — very small. 

Cyclostoma* 

comupasioris : orbicula to-con vex ; transversely striated, whirls round, 

detached at the base — very smalL 
spiruMdea : orbicular, smooth, pellucid — very small. 
planorbuia : round, solid, nmbiiicated beneath — very small. 
macroHnma : orbicular, pellucid, month very open — minute. 
mwma : cylindraceo-conical ; solid, longitudinal and transverse strie ; 

opening ovate — fuich. 
twrriteUata : turreted; turns convex, with decussating striae — ^very 

small. 

Planorbis. 

nitidula: smooth; polished ; opening round — very small* 
SMbangulata : obsoletely carinated ; opening round but rather angular 

— very small. 
biearinata : transversely striated ; bicarinated. 
sphrorbis : belongs, perhaps, to Delphinula. 

Scalaria. 

anspa : turreted ; ribs numerous, subangulated at the base ; whirls 

ventricose*-i inob. 
decussata: turreted; long, transversely striated; ribs longitudinal; 

whirls contiguous — } inch. 
deitudata : turreted, ribs few, whirls distant — | inch. 
monocycla : conical, whirls contiguous, a raised stria on the base of 

the last turn — J inch. 
pUcata : turreted, sniaU pUca-fotm^d vvV^%» 
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Turritella. 

imbriciOaria : lubnlated ; whirls flat, imbricated^ transversely striated, 
finely grannlated intermediately— 3 inches. 

sulcata : conical^ transversely sulcated, lowest grooves deepest, fine 
vertical bowed striae — S inches. 

subcarinata: conical, transversely salcated, grooves nneqnal, sepa- 
rated by keels — 1 inch. 

fasdata: conical; two grooves in the upper part of the whirls; a flat 
zone in the middle divided by a fine striae—} inch. 

multisulcata: conical, whirls convex, nnmerous ; niearly eqnal gi'ooves 
— 1 inch. 

terebelUtta: long, snbulated, whirls snbconvex, striated, with small in- 
terstitial whirls — 5 inches. 

perforata: snbulated, whirls flat and imbricating, with three transverse 
striae and a r^sed margin ; columella perforated through its 
whole length — 1 inch. 

unisulcata : subniate; smooth flat whirls, one groove at the lower mar- 
gin — 1 inch. 
' uniangularis : conical, subniate, one transverse angle in the middle of 
each whirl — i inch. 

melanoides: conical, whirls flat witli transverse striae and grooves inter- 
mixed — { inch. 
There exist nnmerous varieties of these species. 

Bulla. 

ovtdata : transversely striated, spire involved — i inch. 

striatella: short, finely striated; spire obtuse, upper edges of each 

whirl carinated — small. 
cylindrica .* striae chiefly on the base^ vertex umbilicated — | inch. 
coronata .* oblong, subcylindrical vertex umbilicated, the margin coro- 

netted. 

Bulimus. 

albiduB,* ovate, smooth, whirls rather convex; opening semiovate. 

Seems not to be flnviatile — } iocji. 
dtharellus .* ovate conical ; transversely striated, longitudinal ribs, 

apex papillated — very small. 
Marine? Auricula? 
terebellahu : turreted, umbilicated, very smooth, opening oval, angn- 

lar at both side8---f inch, 
oocutorts .* -turreted, long, thin — small. 

mtidus .* turreted, very smooth, whirls rather convex, lip sharp-— small. 
sexionus .* turreted, six smooth convex whirls, opening ovate — small. 
conWtw.* conical, upper part of the whirls channelled, spire acute — 

very small. 
cUxonlvs .* whirls flat, striae transverse-^very small. 
striatulus .* whirls convex, very finely striated— very small. 
nanus .* whirls convex, with very small vertical plicae — very small. 
Several other shells are placed, doubtfully, under this genus, which 

are ^rdly distingnisbable from twrboy cyclostomus, &c. 

Phasianella. 

turbinoides ,' ovate; variously coloured, whirls smootih— i inch. 
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Lymnaea. 

fmkuMs.* MoBg, iubltriatca, wifli nther convex wkorfe, opening 
ovatCk 

Melania. 

cutelUtta .* torreted, snbnlate, transversely striated, the upper part of 

the lip channeHed within — 1 inch. 
lactea.' torreted, thick whirls convex^ lower, smooth i upper stiiated 

vertically— i inch. 
nuwf^maia .* conical, tnrreted, stris transverse^ distant, whirb snbca- 

nalicniated in the upper parts, opening bothered — 1 inch. 
hordacea •* tnrreted, striae transverse ^ opening small— smalL 
canaliculitris : tnrreted, subulate, whirls convex^ with fine transverse 

striae — small. 
comigata,' tnrreted, whirls decussated on their upper parts — | inch. 
semiplicata ,• coiiical, transversely striated, vertically sobplicated; 

opening with a prodoced sinus^— | inch. 
niiida .* subulate, pointed, whirls smooth and shining^-i inch. 
aemUtriaia,' upper whirls vertically striated; lower ones smooth- 
small. 
cochlearella .* with small long grooves ; lip produced somewhat hke 

cirithwm — J inch. 
fragilis.' convex whirls, longitudinal grooves — very small. 
dubia.' ovato-conical ; ribbed vertically, striae small and transverse; 

columella truncated — small. 

Auricula. 

mteata .* ovtito-eonicul, transversely sulcated \ spire acute ; cohunella 
with one plait—} inch. 

otata,' oVato-bdnte, snb¥entri<*ose smooth; lip bordered liitemally; 
<ioltlhrelIa sabtripficated— I inch. 

ringens .* ovato-acnte, rather turgid ; transverseTy striated ; lip bor- 
dered with a callous mai^; columella subtriplicatecK^wy 
smalL 

miliota .* o^to-conical ; smooth, cokunelU with one fold — very small. 

hordeola,' ovato- coo leal, smooth; lip striated within; columeUa witb^ 
onie fold— small. 

adcula .* tnrreted, subcylindrical, smooth ; columella one ibid — small. 

terebeUtUa ,' tnrreted, smooth, opening semiovate; columella with 
three folds — small. 

Volvaria. 

Mf»iife».' cyVodrieal, transvertely Striated ; epim i^intMl «wi nearly 
tlMltidtea^} tech. 

AmpuUaria. 

pygnuBur ventrieose, smooth; base umbiiioated; aperture loog-^ 
veryMMiU. 

ejKmmUi,' vtiitricose^ smooth; columella with a sinuous'excavatioo— 
small. 

conic€^' ovato-coaical, whirls smooUi and convex ; umbilicus half co- 
vered — J inch. 

acuta,' vcntrico)&e, spiie sUoit and pointed ; umbillons hnif covcrei— 
1 iiidi. 
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Ampullaria, continued. 

acunmuda,' ventricose ^ spire loBg and poifited ; ombilicas covered. 

spirata .* subventricose ; whirls 6at on tlie top, with an acute border. 

depressa,' globose, toms convex on the upper part; columella de- 
pressed in the lo¥^er part — 1 inch. 

canaliculata / globose ; spire short and canalicnlated ; a spiral groove 
• accompanying tlie umbilicus — } inch. 

patula*,' ventricose; spire short; nmbifical groove covered over; 
lip wide^ subauriculated — l|iQcfa. 

sigaretina ,' ventricose, imperforate; spire short* Up Targe — Ifinch. 

crassatina .' globose, thick, imperforate; base of the columella spread 
out; spire canalicnlated — 3 inches. 

hyhrida .* globose, imperforate ; colnmefla efiused— 1| inch. 

Serpula. 

intorta •* ratlier angnlated, contortedly agglomerated, pNee tramverM. 
cristata .* round^ vritb destteiihitecl ribs ; contorted itt a dbcoidal spire, 

the other end extended — France. 
spirukea .* compressed, smooth ; discoidal spire, fore part diqImMd, 

i^idgp edge — Bayomie. 
minima .' capillary, gtonwrated—- GrigBMi. 
echinata .* flexCKms, with snbspvaous riba. 
suUxaa / round, sabgiomerated, straight fyrwud^mimeMmatoiMeattLted 

longitudinal folds — ^Tonraine. 
costalis . * angnlated, loosely contorted, base subspirated. smooth, fon- 

gttndinid. 
dentifera,* round, contorted^ with two or three dentiferooi longitudinal 

folds — ^Italy. 

Balanus. 

sulcatus,' conical, obtuse long grooves; radiating transverse stria?. 

Untwndbulwn .* conical, subventricose ; longitudinally lineated, trans- 
verse striated rays ; rostrated backwards — Italy. 

cyHndr<iceu8,' narrow base, elongated, subventricose — Turin. 

miaer^ gregarious^ short, valves straight, back in the lower part with 
two or three graovea; openmg dilated; valves of operculum 
pointed — Italy. 

pustultuis .* short, subconical ; valves, smooth^ six rays, two solitary, 
the rest in pairs — Piedmont. 

cnspaJtua,* conical; five dtstifict rays; valves naked at the apex, 
muricated at their base — Italy. 

Clavagella. 

echinata .* ventricose, echinated all over; on one side with tubular 
spines — Grignon. 
Fishaana eekmaia. Aim, du. MmstTowi. VII, p. 429^ Pi, XJl,fig. 43. 
cristata,' a crest of tubular spines on one 8ide---Grignoii. 
tibialis,' Baked, compressed ; vahre 
Brocchii.' pyriform^ aet wtthahort tcd)«»^Itftly« 

Fistalana. 

ampullaria: sheath ampunaceous^prodnoedy opening bicarinated— Grig. 
pyrum .• sheath pyriform, plain — Italy. 

* Ifelijf mulabiiiSf Brand, ¥q&%,1&o, bV« 
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Teredina. 

penmata •* straight, siniu and lobales like a mask — Courtagnon.. 
baccUluM •* tfolidy straight, and ronnd^Italy. 

Solen. 

v^gtiM.* linear, straight; one tooth — Grignon. 

ooarctatua.' oblong, transversely striated, contracted in the middle. 

fragUU •* analogue of solen culteltus f 

eJfusMS.' ovato-oblong, straight, smooth, sabangulated forward. 

Somewhat resembling solen vespertinus, 
strigiUaus .* OYato-oblong, with oblique imbricating striae. 
tqtpendieulaius ,• elliptical, smooth; an appendicular part at the base 
—small. 

Glycimeris. 

mati^aniaeea .* ovate, truncated forwards—Grignon., 

Lutrariai 

solenoides.* transverse, rug»form striae; foreside very long; apex 

rounded, gaping imwh — Mount Marius. 
ellipHca / transverse striae-— very small — Bordeaux. 
enssidens,' solid, opaque, substriated ; cardinal tooth thick. 

Mactra. 

deUoides .* ovato-trigonal, shorter beliind ; elegantly plicated by the 
corselet and lunule — ^Grignon and Bonrdeaux. 

Crassatella. 

iumida,' ovato-trigonal; gibbous and thick with age; the foreside 
angnlated ; base transversely snlcated ; margin dentated within. 

sinuata .' obliquely trigonal ; foreside angnlated, winding — Bordeaux. 

stnahUa.' ovato-trigonal, with numerous line transverse grooves or 
striae — St Brienx. 

compressa*' ovato-orbiculate, rather flat; angnlated forwards ; trans- 
verse striae, most prominent at the base — Grignon & Conrtagnon. 

kunellosa .* transversely oblong, with distant erect lamelliform ridges; 
valves crennIated--Grignon. 

trigonata,^ orbicularly trigonal; transversely grooved; base rather 
smooth; border. smooth — Grignon. 

haissima .* elliptical, compressed ; unequally snlcated transversel^r ; 
border smooth — Saint tries. 

 > 

Erycina. 

lavis.' ovate, polished; striae very fine, transverse; hinge witb two 

teeth. 
peUuddm,' ovato^rbicnlar; with one very small tooth. 
trigona .* ovato-triangnhur ; one smooth tooth. 
inequilateral,' obovate, tumid, smooth ; two small teeth. 
fragUis .* ovato-transverse ; thin and pellucid ; two teeth. 
elliptica •* depressed in the middle ; transverse stria?, very fine ; two 

binge teeth ; pit intermediate^ 
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CoTbula. 

gallica .* ovato-transverpe ; larger valve tnrgid, finely striated to the 
base, that being smooth — Orignon. 

costulata .* the less valve with radiating longitudinal ribs ; blue smooth. 

rugosa.* trigonal, ventricose; thick transverse grooves; angnlated 
forwards, rather pointed--- Grignon. 

stri€tta,' ovato-transverse ; rather beaked, elegantly striated trans- 
versely — Grignon and Conrtagnon. 

Petricola. 

chamoides,' ovate, inflated, thick; with longitudinal nigse, cnrled and 
laiuellated toward the margin on the upper side; the foreside 
widest-— Italy. 

Psammotasa. 

aolewndes .* oblongo-elliptical, smooth ; base rather prominent; hinge 
abpnt the middle, one tooth — Grignon. 

TeUina. 

j^ellaris.' elliptical, rather compressed ; fine transverse striae; hinge 
with two teeth— > Grignon. 

scalaroides ,' rotimdato-ovate; with transverse, fine, distant raised striae; 
two teeth — Grignon. 

roslrdlis,' oblongo-transverse, narrow s transversely solcated ; beaked 
on the foreside — Grignon. 

zonaria .* ovate, flat ; very finely striated transversely ; brownish un- 
equal zones, rather acutely angulated forwards. 

patellaris,' approaches to T. r€mt««, Lin. — 1} inch— -Grignon. 

scalaroides,* ovato-elliptlcal ; transverse striae, raised, distant, and 
regular, like the steps of a ladder — l^inch long — Grignon. 

earinulata .* orbiculato-elliptical, rounded at both sides ; rather remote, 
elevated and carinated striae. 

sinuatar ovato-elliptical, short and obtuse forward; a depression on 
the disk rendering it sinuous ; striae transverse, very fine — Qrign. 

donacialis,' ovato-oblique,smooth ; very short on the foreside, scarcely 
inflected ; two wedge-like teeth, one grooved — Grignon. 

rostralis,' oblongo-transverse, narrow, transversely snlcated; the fdl'e- 
part beaked, subbiangnlated ; two very small teeth on one valve^ 
and one on the otlier — Fames and Grignon. 

comeola,' ovate, snbpellucid, angulated forwards ; very small trans- 
verse stria:. 

pusiUa .* ovatCji pellucid, smooth, with an oblique small pit added to 
the hinge tooth — Grignon. 

rudis,' oblongo-ovate, transverse, rather smooth; the foreside ob- 
tusely angnlated — Grignon. ^ 

Corbis. 

Uxmellosa,' transversely elliptical; cancellated, but on the posterior 

part, the lamelke only dentated — Grignon. 
peiuneulus r - round, ventricose; cancellated at the back part, tlie 

transverse lamellae plaited and serrated — Granville. 
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Lucina. 

muUtbUU.' orfaicolatO'Ofate, compreised radiUMig rtriai intide the 
valve; the teeth lost with «ge. Two teetfi,oiie divided, giving 
the ftppearuice of three—- <5 «r 4 inchet-«-GrigBOli. 

emeentriom,* orbicular; rather flatly convex; raised eonoentric la- 
mellae, with minute lon^tudioal interstitial striei, sometimes 
iioiie-*«^rigiion» 

cimiiiina.* orbicular; sabaogaUite forwards; very midl transverse 
striae; hardly any lateral teeth — Grignon. 

eolumhella,' suborbicnlar ; transversely sulcated on the side; base 
projecting with deep grooves, bowed obliqpiely — Tonraine. 

Donax. 

retusa / wedge-form, flat, blunt forwards ; fine transverse striae, mmr- 

gins entire — 1 inch mde — Fames. 
iuenapkia.* ovato-trfsngular; smooth, round on the ibreside; two 

hinge teeth, no lateral ones-^-amall — Beynes. 
telHneUa .* ovato-oblong, iinely striated transversely ; remote lateral 

teeth ; margins entire — small — Grignon. 
miidc* ovato-obloBg, smooth, polished ; two lateral teeth— small. 
lunulata .* orbiculato-ovate, flat; blunt at the foreside, tiie striae very 

liBO— 4 iiMsh—Houdan. 
obli^[ua .* longitudinal, ovately oblique, smooth ; margins entire ; one 

tooHi OB one valve and two on the other; vestiges only of lateral 

ones. 

Cyprina. 

gig^iui*' large, coidato-rotnnd, with fine remote stria; large opemng 
benaaJtti the beaks; laitenl teeth obBolete^5| inche»»--Italy. 

islandica,' cordate; striated transversely ; retains- epideni^; foreside 
rather angular; no posterior depression -—Sienna, Italy. 

PiedmorUana .' round, thin; transversely grooved; posterior opening 
oblong; lateral tooth obsoleto—^ indies-— environs do Toxin. 

comi^iita,^ ovato-cordate; grooved transversely, with interstitial ver- 
tical ttrise ; impreasioii posterior— 4 inches — Italy. 

tiidacnoidet.^ traasvorsely ovate; fomigatad, atriae vertical ; plicated 
on the upper surface. 

ienuiatria .* longitudinaUy ovate, thick brown, white within, transverse 
concentric striae, border creuated ; no posterior opemng, viith an 
isolated tooth as in ^tftkerea eoneentriea, 

islandicoides .' roundish; longer than vnde; cordated, stria trans- 
versely upwards ; foreside not angulated ; no posterior opening. 

unibonariai' rounded and cordate, subantiquated ; delicately striated 
transversely ; base tumid ; no opening beneath Abe bcsto 
Venus angulata, Sovrerhy, 

Cytherea. 

erycinoide$^' rather d^reased, vKhite spotted with brovn, traiNSverse 
grooves, very obtusei— Bordeaux.' 
Analogue, 4^do nuOi 7 

nmUilantem,' inequifaiteral, distinct, transverse.grooyes—Montmarin. 

Scutellaria .• suborbicnlar, thin, rather flat ; striae distant — ^ inches. 

demisulcata ,' ovato-trigonal; on the upper part of the foreside trans- 
versely sulcated ; sides flat ; corselet sunk- Grignon. 
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>yiherea^ continued. 

nUiiula / t)vate, ineqmlateral ; small transverte Btrne, sometimes obso- 
lete — Grignoo. 

polita .* ovate, ratber flat ; beaks very small, reomred, pointed. 

mOipuUa.' frigomd, sobcordated,. transversely striated; grooves be- 
neath the beaks — 1} inch wide— Pontcharin. 

kBfrigata.' obloogo-tnoisvcne, smooth, polished; beak obtuse, recurv- 
ed — Grignon. 

iellinaria,' obovato-trigomd, smo^ ; hmule ovato-oblong — Grignon. 

ekgmu.* ovato-orbicuiate; with transverse, parallel grooves; lunnle 
ovate — J incli. 

deUoidear ovato-trigonal ; fine transverse striae; hinder side rounded 
— small. 

eorfrttlina.* snborbicular, ventricose; transverse striae very slight; 
valves very thick and concave^— very small. 

V^enus. 

casinoidea .* cordated, oblique, compressed, angolated forwards ; trans- 
verse, soUamellous grooves, most numerous in the upper part of 
the valves — Italy. 
Resembles V, auina, 

papAta.* subcordate, subcompressed, obUque, with thick transverse 
rugae — North Carolina. 

aratina,' subcordated, trigonoidal ; concentric, transverse striae ; inner 
margin crenulated — ^Tonraine. 

ohliqua .* long and rounded*, rather smooth ; beak obliquely recurved. 

adloaa .* orbiculato-cordated, subangulate; beaks prominent, obliquely 
incurved ; valves callous inteiMly, extemaDy striated — Grignon. 

texta .* ovate ; cancelUted by the intersections of oblique lines ; lu- 
nnle oval. 

Venericardia. 

pkmicosta .* obliquely cordated, very thick ; transversely ribbed, ribs 
flat; entire. 
Chamarhmnbaidea^ Brocch. 
pHunculariB ,' orbicnhir, sobeqnihiteral ; ribs convex, sabimbricated, 

laterally moricated — Beauvais. 
imbricaia .* soborbicuhir ; ribs convex, imbricatedly squamous, nodose, 

rough — Grignon. 
aetUicogta,' suborbicular ; ribs carinated, squamoso-dentated, rather 

rough. , 

ffntis.' suborbicu^ir; numerous, separate, compressed ribs; back . 

smooth, crenuhited behind — Boves. 
senilU .* obliquely cordated, very inequilateral, with large convex, oh- 
soletely crenulated nbs — Angers. 
^ coneentrica .* suborbicular, rather depressed ; concentric, elevated, la- 
. mellose striae, with grooves — Chamont. 
decu8iata,^ snborbicular; longitudinal ribs cancellated by transverse 

strise ; hinge teeth divaricated — Grignon. 
eUgimi.* suborbicular; numerous elevated, compressed ribs, backs 
squamosely serrated — Grignon. 

F f 
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Cardium. 

dktma§ ,' tamkU subequilatenl ; sixteen ribs, obtuse, tmooth, and dis* 
tant — England. 

etkhmtmm ,• tnniid ; ribs flat, grooved, with thick earformed papillae. 

imrligaliiimm .* gaping forward^, ribs smooth in the middle, serrato-^pi- 
nose before, and crenato-sqnamons in the hinder part j border of 
the openuig deeply serrated — Bordeaux. 

porulosuM ,' margin serrated with ligulated teeth ; ribs carinated, cre- 
noUitedy and pomlous at their base — Grignon. 

mlcaiinum .* longitudinally snlcated ; corselet and lanule smooth. 

rkamboidet.' snbtransverse : sixteen distant ribs, transversely sulcated. 

di/artciiitcm.- angalated in the forepart; foortecn ribs, distant, con- 
vex; corselet raised, snbcarinated — Sienna. 

tetrigerum .* tliirty ribs, with serr9.form teeth ; sharpest on the fore- 
side — Grignon. 

TellurU .• shaped somewhat like cardium atrdissa ; the carinated back 
of the valves snlcated; tlie anterior side flat; back part convex ; 
with obtuse entire keels — ^Mons and St. Jean d'Asie. 

Uthoeardium .* snbtrilateral ; valves with carinated ribs on the back, 
diminishing upwards, very sharp. 

eymbularia .* long, sobtrilateral; valves with carinated ribs, diminish- 
ing to points upwards ; longitudinally snlcated — Valogne. 

umbmare.' obliquely cordated; seventeen ribs, transversely striated; 
base large — Sienna. 

HUUaatm .* obliquely cordated ; transverse, close, concentric strie ; 
longitudinally sulcated on the foreside — England. 

hibernicum .* rounded ; valves sulcated and carinated ; sides trans- 
versely produced, pervious at the extremity, hinder part shortest, 
truncated, projecting in the middle — England. 

ditears,' subcordated, thin, rather smooth; with longitudinal striae 
anteriorly, and transverse ones posteriorly. 

porulosum,' subcordated; edge serrated; ribs raised, crennlated, 
carinated, thin, porulous at the base. 

aspenUum .* roundish, cordated, subecliinated ; numerous subsquamous 
convex ribs, about thirty-two ; with erect fornicated squamse. 

calcitrapindes .* roundish cordated ; fore part echinated; convex ribs, 
twenty to twenty-two, mostly smooth, but sharp in the fore part. 

Cardita. 

gallicana: roundedly rhomboidal, oblique; ribs radiating, snbsqiia- 
mose ; upward, the squamae more distant — Angers/ 

rudiita: obliquely cordated, transverse; ribs round, separated; 
sqnamosely echinated in the forepart — Sienna. 

Eiruaca : obUquely cordated ; ribs nearly flat and smooth — Sienna. 

cTossa: oblong, rather winding backwards; ribs thick, rounded, irn- 
bricatedly squamose ; squamae obtuse. 

Cypricardia. 

citralliQphaga: thin, oblong, rattier cylindrical ; dccussatedly striated ; 

compressed before; marginal striai prominent in laminae — Italy. 
inodiolarU: oval-oblong; tumid; transverse, bowed striae; lunule 

ovate, impressed — Caen. 
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Cypricardia, continued. 

obliqua: obliquely cordated, convex, rather smootlr; upper border 

rounded ; no transverse striae— Mouliers. 
trigoma: cordato-trigonaiy short ; with very small transverse stris. 

Isocardia. » 

Cor: cordato-globose, smooth — Italy. 

ttrietina : oblongo-cordatey with deep longitudinal grooves; bases large, 
terminating in two contorted turns — Italy. 

CucuUaea. 

crassatina: subcordated, ventricose, with interrupted longitudinal 
grooves, sometimes none; a very short internal auricle— Beanvais. 

Area. 

scapha: transversely oblong, ventricose, many ribbed; the ribs fiat; 

umbos oblique — Demiibssil — Timor. 
dUuvii : ovato-transverse, ventricose, many ribbed ; ribs thirty-two 

to, thirty-six, flat, transversely striated; area sloping; margin 

erenated — 2 inches wide— Plaisance. 
Inangula: transversely oblong; decussated, with granulato^quamous 

striae, the foreside produced, with two angles — 1{ inch wide. 
scapulina: oblongo- ovate ; transverse, vrindingiy contracted in the 

middle ; with longitudinal grooves closely granulated^Griguon. 
Area barbattUOf Annales dn Mus. 
interrupta : ovato-oblong ; transverse, depressed, longitudinally groov- 
ed ; hinge interrupted, withfew teeth ; beaks contiguous — Parnes. 
clathrata: ovato-transverse, depressed, finely cancellated ; foreside 

oblique, beaks approximated — | inch — ^Angers. 
anffusta: transversely oblong ; narrow, rather depressed; decussated; 

beaks approximated— Grignon. 
quadrikttera : transverse, oblongo-qnadrate, windingly depressed in 

the middle, decussating striae ; the long striae most conspicuous. 
mytUoides : oblong, very smooth, obsoletely striated longitudinally ; 

valves compressed in the middle — Plaisance. 

Pectimculus. 

pulvinatus: orbiculated, transverse, snbequllateral ; with longitudinal 
grooves and strise ; beaks small — Grignon. 
Analogue of P. glyiemerU ? 

cor: obliquely cordate; tumid; with longitudinal, rather distinct 
grooves ; base subturgid — Bordeaux* 

obovatus : convex, subequilateral ; very thick, superior margin round- 
ed ; no longitudinal striae— Weissenstein. 

planicostalis : ova to-orbiculatc; ribs numerous, 'small, flat, angular on 
one side ; transverse striae obsolete — Pontchartrain. 

transversus: elliptical transversely, rather tumid; equilateral; re- 
' mote longitudinal grooves, witluvery fine decussating striae. 

nudicardo : transversely elliptical, lumid ; hinge, without teeth in the 
middle ; but few at the extremities. 

$uhconcentricH8: suboval, rounded, convex, longitudinally striated; 
some distant, transverse, concentric grooves on the upper part. 
An P. d€cu8$atutj Sowerby P 
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4 

Pectnnculus^ continued. 

uuumifinmis: lenticnlar, not eared, rather smootb ; transvemilf con- 
centric, and longitudinal stris, blended or separate — Tonraine. 

ffguunu: orbicular, sobequilateral, depressedly convex, small, with 
transverse and decussating longitudinal striae— ^rignoA. 

nuculalui: tneqnilateral, obliquely transverse; very fine transverse 
strise; beiJLS conniving — Grignon. 

• 

Nucula. 

twtraUs : transverse, oblong, gradually rostrated forwards, base tumid ; 

corselet concave, lanceobted — Bonrgogne. 
emarginata : ovate ; striae obliqnely transverse ; foreside produced. 
deltmdea) triangular, inflated ; ibreside obliquely truncated ; rounded 

backwaird ; corselet flat — Grignon. • 

plaeenima : ovately transverse ; rather large, oblique, longitudinally 

striated, pearly within, margin crenalated. 
wutrgmiiaeea : obliqnely ovate, subtriangular, rather smootb, internally 

pearly ; prominent hin|^ tooth — Grignon. 
striaia: ovate, subplicated forwards, with elegant transverse stria? ; no 

hinge tooth — Grignon. 

Trigonia. 

/ 

scabra : ovato-trigonal, produced forwards, with transverse tnbercn- 

latedly scabrous ribs, 
T. sptttoM?— St Paul-Trois chateaux. 
erenulata : ovato-trigonal, produced forwards, many ribbed ; ribs trans- 
verse, bowed, obliquely crenated, with numerous oblong crenula- 

tions— Mons. 
aspera: ovato-trigonal, subcompressed, produced forwards; ribs trans- 
verse, remote, tuberculatedly rough; corselet raised, more smootb, 

but carinated. 
dadaiea: ovato-rhomboidal, subangulated, rather depressed, forepart 

with rather large hemispherical tubercles in transverse rows; 

hinder, with smaller tubercles in varying directions — ConiaJBies. 
naris: ovato-trigonal; extended and compressed forwards'; Ungitudi- 

nal tnberculato-nodose ribs ; hinder area flat^ transversely ribbed. 
co$tata: ovato-angnlated ; trigonal; ribs smooth, transverse; corselet 

large, longitudinally grooved, carinated in the upper part — Havre* 
iulcataria: trigonal, subcuneated, produced anteriorly, and hecommg 

thumer ; posterior transverse and anterior longitudinal grooves ; 

corselet striated transversely. 
sinuoM: ovato-angulated, trigonal; transverse smooth rilw, sinuously 

angular ; coiMet smooth. 
mgosa: ovato-trigonal, depressed, subangnhited, witli transverse ni> 

gaeform ribs; anterior ones smooth, posterior subtubercniated. 
crwisateUina : trigonal, depressed, with transverse angularly plaited 

grooves ; margin crenulated. 
cardissoides : cordated, depressed on the sides, valves raised in a flat 

keel on the back ; beaks promment, rather remote. 
Assumed to be of this genus, but the hinge not known. 
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Trigonia, continued. 

ii^Ma: trigonal, turgid, produced forwards, wdgaehapcd, rathier 
tmooth, truDcated behind ; tbe posterior area madi cordated. 
Bonrgoet, Petrif. 153. 

areuaia: trigonal; longitadioal, bowed ribs; obsolete, deCMiating 
transverse grooves ; beaks compressed. 

Chama. 

kBvigata : left-tamed, smootii, find obfiqaelj ; mall valve flat, sab- 
concave. 

gryphina: left-turned, imbricated $ with imeqaal, for the most part, 
depressed squamae on the smaller valve ; the border partly crenu- 
lated — Piedmont. 

lacemata: the smaller valve €at, snbantiqnated; thick vraving trans- 
verse frills, back longitadinaJly striated— Mont Marins. 

turgidvla: pounded, torgid; small ^ valve convex, imbricated, with 
short overlying lamellse ; back striated. 

echinuhia : oval, tamid, echinated with numerons subtubulated sqna- 
mnlar — Plaisance. 

uniaomaria : snbimbricated, rough, with unequal, senuerect, vaulted 
squama; ; base of the larger valve extended. 

kanelUsa: ovate, rounded, transversely plicated, with pointed, fimbri- 
ated, concentric, lamellif^rous folds; lamelne dentated — Orignon. 

calcarata: orbiculate, with acute distant transverse folds; the upper 
ones echinated in rays with very long canaKculated spines. 

Tridacna. ^ 

pustulosa : transvejrsely fusiform, ribbed, waved, sprinkled with nn- 
meron^pustalM ; lips of the lonale reflected^Normandy. 

Modiola. 

subcarinata : oblong^ smooth ; lower margin keeled ; upper curved in- 
ward— Orignon. 

tuUpea: oblong, vrindingly contracted upwards; obsoletely keeled be- 
neath ; scutellum or the beaks circumscribed vrithrib» — Havre. 

cordata : oblong, subcordateid beneath ; ribs at the beak, very tumid. 

Molenoides: elongate, narrow, roundedly angulate, rather bowed ; fore- 
part obliquely sulcated ; no keel---Chiiuffour. 

lUhopht^tet: long, straight, roundish beneath, thin ; upper part rather 
depressed. 
Presumed fossil. 

Mytili. 

scapularia: subtrigonal, ovatedly vredge-ibna; forepart obliquely 
rounded, margin sharp ; hindpart blunt, grooved longitudinally, 
snbdecnssated— Coulidnes. ' 

fnargaritaceur: oblong, thin, pcMirty, tumid, posteriorly forming a longir 
tudinal smooth rib ; longitudinal and transverse strife— England. 

Pinna. 

subquadrioalvit : narrow, wedge-form; subtetragooal ; doaul angle of 
the valves slit — Parma. 
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Pema. 

nuuUlata : trigonal, conyexo-depressed, thick ; hinge very broad, fur« 

rowed with numerous long snlciforiu teeth — ^Virginia. 
nuftiUndea : ovato oblong, depressed, base pointed; hinge oblique. 

Ayicola. 

irig^mttm : very small ; wmg very obliqne ; foreaide nibtniiicated, with 

a bowed ainiit— Grigoon. 
pkalanmem: fmall, wing yery obliqne, huider ear longitudinally 

grooTed— Bonieaz. 

Lima. 

spathMUaa : oblongo-ovate, depressed upwards, rays squamalous, hinge 

straight — Grignon. 
mutica : ovate, oblique, inequilateral, both sides gaping, rays smooth, 

rather sharp. 
pticatu : ovate, inequilateral, subtmncated forwards ; rays plicaeform, 

obtuse, rather smooth, obsoletely squamous — Touraine. 
9Urea : oblong, thin, pellucid, depressed, hinge oblique — Grignon. 
diiaiata: roundedly ovate, oblique, depressed, rays thin, obsolete, 

distant* 

Plagiostoma. 

transversa: large, transversely ovate, upper part rounded ; lower adet 
obliqne; numerous longitudinal grooves, transversely striated — 
6 inches wide. 

semilunaris : large, trigonal, smooth, very wide on the foreside, semi- 
circular, with a sharp edge, hinder side truncated, thick, snbcon* 
cave, one-eared— Calvades. 

turgida: longitudinally grooved, upper valve with sharp serrulated 
grooves; the other with smooth and obtuse ones— Chateau de Loir. 

depressa : suborbicular, lower part rather thin, upper roimded, small 
longitudinal striae divaricating to the side. 

sulcata : ovate, lower part subacute^ longitudinally radiiform^ subca- 
rinated grooves. 

inequivaltis : upper valve fiat, longitudinally striated ; near the border 
rough with vaulted squamnlae — Bordeaux. 

Pec ten. 

solarium: suborbicular; rather convex on both sides; rays fifteen or 

eighteen, distinct, fiat, scarcely any longitudinal striae — Dou^ 
multiradiatus : convex on both sides; eighteen to twenty rays, distinct, 

convex, and smooth. 
rugosus: convex on both sides; fourteen to eighteen convex rays; 

transversely rugose— Normandy. 
latieostatus : suborbicular, large, convex on both sides, seven to ten 

flat, very broad, fiutit, rays; grooves longitudinal, obsolete* 
Tlie largest pecten known — 8 inches wide. 
rvtundatus : suborbicular, convex on both sides ; fourteen to sixteen 

distinct convex rays, fiat towards the circumference— 'Vence. 
burdigalense: suborbicular, yery wide, convex, radiated on both sides, 

ft'om twelve to fourteen convex rays, becoming flat towards the 

circumference-— 5t inches. 
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Pecten^ continued. 

aculicosta: saborbicniar, rather convex on both sides, with twenty-one 
rays on the back, acute and smooth — 2) inches. 

asper: suborbjcular, convex on both sides; twenty to twenty-two. rays, 
longitndiual, imbricated, squamous, rough, divided by grooves- 
Si inches. 

benedictus : inequivalved, . npper valve plano-concave, lower very con* 
vex ; twelve to fourteen flat rays, distinct, transversely striated. 

elongatus : ovalo-oblong ; twenty-six to thirty rays, .thin, ouequal, sub- 
denticulated — 3 inches — Mons. 

subacutus: longitadinai, ovately wedge-form; twenty-four close, equal 
rays, sharp on. the back — 1( inch. 

phoieolus : very small^ oblongo-trigonal ; lower valve bowed inwards ; 
rays small, close, striaeform, equal — ) inch; — Coulaines. 

tequicostatta : unequal valved, trigonal^ upper valve flat; under valve 
tnmid, bowed inwards ; twenty-eight to thirty rays, close, equal, 
smooth — Mons. 

versicoatatus : unequal valved, trigonal ; upper valve flat ; under valve 
tumid, bowed, curved inwards; numerous close rays, some remote, 
others more raised — Mons. 

costangularis : unequal valved ; lower valve bowed, curved inwards ; 
four large anguliform, longitudinal^ grooved rays— Decize. 

orbicularis: suborbicular, depressed, rather convex, no rays, striae 
transverse, concentric — Coulaines. 

discors: subinequtvalved, roundedly trigonal, rays ten, fine transverse 
rugae on the other valve — Chaufibur. 

pulmatua : ovato-rotundate, five or six faint rays ; one ear ver]^ large. 

tepidolaris : ovato-rotundate ; with twenty squamoso-imbricated rays : 
squamaB small, disposed in many rows^ 1 inch — Boutonnet. 

sieniensis: suborbicular, convex on both sides; stria? longitudmal — 
H inch. 

sttiatulus: suborbicular, convex on both sides; ten or twelve thick 
rays ; interstices longitudinally striated — 1| inch. 

iruequicostalis : suborbicular, twelve to fourteen unequal rays, with the 
interstices longitudinally striated-- •!! inch. 

$cutularis: ovato-rotundate, subdepressed, small; twenty t6 twenty- 
five equal rays, rather sharp on the back — i inch- — Bourgogne. 

$cabrellu8 : suborbicular, with fifteen sulcated rays, squamonsly denti- 
culated ; ears unequal — 1^ inch — Italy. 

plebehu: suborbicular, with twenty-five to thirty angnlato-snlcated 
rays ; sides squamosely scabrous— Orignon. 

pumilus : very small, roundedly ovate ; ten or twelve rays. 

squamula: very small, orbicular. 

Plicatula. 

angulosa : oblong, wedge-formed ; with hu'gie unequal folds, backs an- 
gular, squaroose — 2 inches. 

radiola : rounded ; plano-concave upwards ; with numerous subsqua- 
nious radiating ribs ; margin plaited—} inch. 

phcunea: obliquely oval, plano-concave upwards; with squamous tu- 
berculated radiating ribs and striae ; margin plain — Env. de Paris ? 

ostreiforme: rounded, irregular; with oblique folds, subsquamose. 
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Plicatula» continued. 

MifiHra: nibiiTegalar, varied, windingly flattuh ; echinated with ihort 

tobalar squamae. 
rMfMa: oval, very boUpw; upper yalve flat, longitndiiialljr fidoated ; 

obaoletc, traosreney conceotric rngsB^ maiign entire — sj inches. 

Spondylus. 

• crmiemim: rounded, very wide ; ribbed and grooved longitudinally. 

roMtMm : wblaqgitadkia], thick, very hoUow, ribs and grooves lon- 
gitudinal, m^ with unequal squanue— 3 inches long and'S^ 
wide— IMn. 

radula: obliqoely roonded; with slight longitudinal grooves, rough 
firom squamse : with others, interstitial, smaller and smoother— 
li inch— Orignon. 

p9dopsideug : trigono-cuneate, rather smooth on the upper part, longi- 
tudinally sulcated, distant tuberculiferous ribs on tiie larger valve; 
tubercles fornicated— 2} inches — Havre. 

Podopsis. 

truncata : longitudinal, vredge-formed, rounded upwards, subobliqne ; 

with fine longitudinal striae, sometimes rough with a few spines; 

the extended beal^ crenated — ^Tonraine. 
gryphoides: ovato-rotundate,. extremely ventricose beneath, smooth, 

adlierent by the laiger beak. 

Gryphea. 

columba: ovately rotundate, dilated smooth, with a small obliqae 

hook — Mons. 
cffmbimm : ovately rotondate, rather smooth, upper valve concave^hook 

slightly oblique. 
arcuaia : oblong, incurved, transversely rugose; with a laige sub- 

obliqae hook. 
G. incurvUf Sowerby. 
aecunda : oblong, with oblique beak. 
muoln: larger valve flat on one side; with tuberoulated rib, snbcaii- 

nated on one side. 
plicaia: bowed, earinated beneath; folds oblique; vrith a faitertl 

hook — Gasonfier. 
dittmu: variable, oblong, oblique; hook twisted, hiteral; the folds of 

growth bowed, concentric and distant — Mons. 
tmguata: oblong, narrow, curved, obsoletely earinated baneatfa; hook 

lateral — Rochelle. 
pUcatula : oval, oblique^ underneath slight oblong folds, hook b- 

teral— Mons. 
nUcea : oval, oblique ; no folds ; hook lateral— Rochefort. 

  

Ostrea. 

Valves plaited, margin dentated. 

4€rra : suborbicolar, sinister, gigantic, thick ; teeth of the margin large, 
erect^ acutangulate — 6^ inches wide. 

diluviana: snborbienlar, right, teeth acutangulate — 3 inchea— Mons. 

fi^hellum : flabeUatedly. ovate ; long subdivided, convex folds, obso- 
letely squamous; bowed on each sidi~-3| inches. 
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Ostrca> contintied, 

JlabelUndes: subtrigonal, thickly plaited ; plaits large, with sharp backs, 
snbimbrieated ; oblique at the sides. 

phiumia : seiAicircotar, flat and pluted on both sides -, with squamous 
plaits, divaricating to the sides. 

fluMMa: oblong, wec^;e4bnn, roimded upwards, rather bowed; with 
longitadinal mgoselblds, one beak produced — Grignoto. 

p^eHnaa: oblong, bowed, pectinated m folds, valves convex, margin 
serrated, with a middle groove — 5 or 4 mches. 

phyUUliimai obloag, thick, back contez, with snbimbricated plaits on 
both sides — 4 inches — Angers. 

lepcrina: oUoitg, bowed, thick; disks eoovez, carinated; two rows of 
plaits ; outer margin prominently romded— 4( inches. 

carmatas oblong, upper and under valve rather acute; sides flat, 
boiled; valvet' oompUdited, backs carinated, with transverse 
plaits. 

colubHmi oblong, narrow, bovred, plaited; valves semicompUcated, 
outer side convex. 

teoUpenira: obIod|f, narrow, reduced toward the apex, plaits in two 
rows; oblique, becoming gradually shocter — 1} inch — ^Mons. 

larva : oblong, curved, plicated on iM sides ; rows of plicss unequal ; 
margins crenated — Maestricht. 

penfuaia : oblong, subarcuate, plicated in two rows ; pllcse of the sides 
oblique, curved — Champagne. 

hifnm$ : ovato-rotund ; upper valve convex, smooth ; lower longitudi- 
nally plicated ; margm crenated — Orignon. 

undaia: ovato-oblong, thick, obadletely plicate, pittcse undate, imbii- 
cato-squamous : one beak prodnced--Bordeaux. 
Valves not plicated. 

crassUsima : elongate, very thick, ponderous ; beak long, wide, chan- 
nelled, striated transversely ; apex rather hooked. 

longirostrU : lower valve thick, subcucullated; beak very long, con- 
torted — Sceaux* 

canalis: ovato-oblong, very thick; lower valve, with prominent beak, 
channelled, with a flat margin on each side — 5 inches. 

callifen : ovato-rotund, a thick callus near the base ; rather eared, ex- 
cavated intenially — Rocquenconrt. 
O. hippopuSf Annales du Mns. 

breviaUs: rotondato-trigonal, base rather pointed, very tliick; liga- 
mental canal produced, apex bowed on one side — 3 inches. 

scalarina: oblong, reduced toward the base, with transverse, bowed, 
rather distant, step-like rugae — 2 inches. 

edulina : reduced at the base, with imbricating, undulating lamellsp, 
upper valve flat. 

bellomcina: oblongo-cuneated, rounded upwards; larger valve grooved 
at the base radiatedly. 

muUUameUaiaj oblong, apex dilated, rather bowed, thick ; witli nu- 
merous, imbricated, depressed lamellae — 3} inches. 
2tfigiMlifla : ovato-spatholated, oblique, ratlier flat; lower valve ros- 
trated. 
erenuUUa : oval, depressed, slightly lamellated, -crenulated ; chiefly on 
the inner margin — size of O. edulis. 
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Ostrea, continued. 

cueuliarii: cuneato-spathutatc, base rostrated. 

O. cocMearia, Annates da Mos. 
vesicuians: semiglobose, base retnse, smooth; lower valve ventricose ; 

upper plano-concave — Mendon. 
hiaurieulaia : semiglobose, base truncated, bianriculated ; lower valve 

veiy ventricose ; upper valve flat, operculiform — ^i inches. 
obliqwi: obliquely ovate, smooth j lower valve ventricose; npper valve 

flat; hinge very short 
lingularis : elongate, snblinear, flat, narrow towards the base, lamelte 

compact — t inches — Mons. 
squama : ovato-trigonal, flat, but rounded upwards; concentric trans- 
verse rugs ; with internally decumbent cylindraceous tubercles — 

size of a finger nail. 
anomiaUs: snborbicular, thin, smooth, convex beneath, npwards 

flatter. 
pseudo-ekama : irregularly orbicnlate, ligamental pit narrow, very 

oblique— -2 inches. 
eyatkula: suborbicolate, with imbricated lamellae, lower valve <ioucave, 

margin crenulated — 1| inclu 
dtformu: deformed, subdepressed on one side, very irregular. 
uncinata: semiorbiculate, hooked, depressed; a lamellous sinus on 

one side. 

Vulsella. 

deperdiia : oblong, sublingnlate, convexo-depressed ; striae transversa, 
concentric ; base retnse — Grignon. 

Placuna. 

pectinoides' obliquely trigonal, flat upwards; radiated with costellae, a 
little convex beneath. 

Sphsenilites. 

follacea: The only species known. 

Radiolites. 

roiularis : valves formir^g opposite, short, nearly equal cones. 
ventricosa : lower valve turbinated, upper valve ventricose ; opercole 
retnse. 

Calceola. 

sandalina: formed like the point of a slipper: the .only species 
known. 

Birostrites. 

inaquiloloba : two long, conical, rostriform, unequal valves, disposed in 
an obtuse or rather open angle, and united at their base, but the 
edge of one overlapping that of the other. 

Discina. 

ostreioides: small, flat, ovato-rotundate : adhering to the stones on the 
sea-coast. 
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Crania. 

personata: orbicnlate; the. upper valve conical; | the lower valve 

vrith three little pits. 
nummulus : snborbtcnlar, free, 6at, radiatedly striated within ; three 

little pits ; margin thick, not crenalated. 
Only one valve known, perhaps the under, but with 'no marks of 

adherence on the back — Sweden. 
Nummulus Brattenburgii, 
Parisieruis: resembles the former; bnt shows marks of adherence. 
afUiqua: lower valve adhering only by its beaked termination under 

the hinge, striated beneath concentrically; three pits; the upper 

valve yery convex, with three impressions answering to the pits 

of the under valve — Nehon. 
striata : very small, rounded; lower valve flat, subtmncated, adherent ; 

prominent calluses within ; the free valve orbicular, back raised, 

radiatedly striated. 

V 

Orbicula. 

Nortoegica : 

Patella anomala, Mull. 

Terebratula. 

Smooth) not grooved. 
subundata: subglobose, smooth; with fine concentric striae, margin 

subnndnlated ; valves neariy equally ventricose — Warminster. 
catnea : snbrotnnd, subdepressed, smooth ; with five concentric striae ; 

beak elevated, incurved ; foramen very small — near Norwich. 
depressa: oblong; transversely dilated, contracted and obtuse up- 

vratds ; with smooth concentric striae ; beak produced, not in- 
curved ; foramen large — St Satiirin. ' 
ovalis : transversely and superiorly dilated ; vrith concentric, smooth 

striae; beak incurved. 
numismalis:, depressed, subrotund, smooth; a sinus in the upper part 

of each valve; distant concentric striae; beak short; foramen 

very small. 
This shell, though round, shows five angles. 
umbmella: elongated, turgid, transversely compressed ; above obtuse; 

smooth, witli a raised umbo ; beak incurved — Montigny. 
digona: elongated, subgibbous, grooved upwards, smooth, terminating 

in two angles ; beak raised and incurved-— near Bath. 
This species generally shows very plainly a beautifully punctated 

surface .* a similar surface is observable in several of the smooth 

speeies. 
deUoidea : compressed, transversely dilated, triangular, smooth ; mar- 
gin straight in the upper part, winding in the middle. 
triangulus: elongated, triangular, smooth; the lower valve reflected 

on the upper, with a groove on the margin. 
cor: cordiform, subglobose, a deep sinus in the upper part ; decussated 

with delicate striae. 
birostris : subglobose, smooth ; contiticted upwards, sinuated iu the 

middle ; sinus with two angles, margin not plicated. 
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Terebratola^ continued. 

ampMi: sobrotwDd, uiflatedji antiquated j ajipef margpo otMVCIlKly bi- 
plicated — Italy. 

carkuitm: asbqoadnuigiilar, smooth; lower valve jrather.flnttMb; upper 
vaWe diedraly the two surfaces divided by a' lougitudinal keel, 
formed by their union at an obtuse anglf ^ 

concava : small, lower valve flat^ upper jm^ laiger and concave, vrith 
concentric striae — Meudon. 

umiglobitM: elongate, ovate, tumid, very smooth; umbotaised, mar- 
gin entirely without plicae-— Wfiminster. 

punctata: oblong, subdepressed, upward l^ipUea|«d» with concentric 
striae; and with minute points disposed in undulating lines. 

phaaeolma: small, subcompressed, spbrotund, with eoncentric striae ; 
upper margin subbiplicated; beaks short— Moos, 

ofoata : ovato-oUong, subcompressed, smooth ; vtth distant concentric 
striae ; beak produced — Hey tesbury* 

bipUcata: subrotund, lubglobose, smooth, biplicated upwards; con- 
centric striae; beak incurved; plane of the foramen horicod- 
tal-— Cambridge. 

bUimuUa: subrotuml, subdepressed, antiquated, smootli, upwards bipli- 
cated; beak produced, not incurved; plane of the foramen in- 
clined upon that of the valves— Grignon. 

Kleimi ; ovate, depressed, subantiquated, smooth, bipltcatedupwards ; 
finely and closely punctated ; beak incurved. 

PUdmomamm: aobrotand, subdepreased, tratisversfily striated, biangu- 
lated upwards; umbo elevated, beak recurved. 

qwninfida: triangular, depressed? dilated; ^uran^^es. upwards, beak 
short. 

cng^Ma: subtrigonal, ventricose, uppermarg^deep^ grooved, with 
tliree acute angles, longitudinally sjl;ris^ted. 

muttiearnuia : large, round, pectimform^ .with mwifirous enrioated 
ribs ; margin not grooved — 3 iqch^ jlonf by 3}. 

tetnudra: gibbous; upper valve deeply groo^^ ; .In the grotveand 
sides three or four angulated ribs; beak incnrvAd*— Aynhoe. 

pJicata: subtetraedral, plicated, not grooved;.liveorm ribs obtuse 
at the base, angulated at the inarg^ ; beak short. 

cai¥il(ftra: trigonate, gjibbons, longitudinal]|y snlcated wilb a deep 
groove; hinge straight, beaklaige, striated perpeodiculariy to the 
hmge. 

i<Bmco8ia: trigonate, gibbous, grooved in the sides : a sinus in the mid- 
dle of the larger valve, ami a broad rib in the leas, bot^ smooth ; 
striae transverse ; hiage straight ; beak fibort — Bemberg. 

intermedia: subtetraedral, dilated, plicated, grooved; fonr plaits to 
the groove and five to the sides; beak short. 

alata: subtrigonatej dilated ; a deep sinus upwards, beak short. 

conriaaa: globose, suWnuate, plicated; five to seven raided plaits 
in the middle, ten to twelve on the sides ; beak produced. 

media: subtrigonate, gibbous, sinuate, plicated, six plicae in the mid- 
dle, seven or eight on the sides; beak subrecurved — ^Aynhoe. 

pedita : subrotund, larger valve subconvex, smaller rather .flat, with ra- 
diating p&aits ; beaks produced, recurved-^Horningsbam. 
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Terebratula, continmd. 

cwrdiiMim: eloDgato-OTBte, codtcx, plicated, with thick loDgitodtnal 

romded gp'ooves, bMk rather iHromioent. 
(2{^tevii«: tngoiiatVy dilaled, 8aiMic^raK«d; maiigiii iiMcpal, wiodnigljr 

bent in the middle ; beak rather produced — Havre. 
- lyra : Mfbglobose, eoBtraeted forwards ; beak m prodaeed as to eqnid 

io length tiie imaHtr va^Ft — HoraiBgahaiii. 
Memwdii : globose, tnmcated io the base, larger valve haviog a deep 

longitadioal groove ; margfai ihnioitsly de&eMd-'^^loakuies. 
dfcvfMfa .* fobpevtigoiial, aobcoqves ; laiiger valfc etoaiieiilated ; stris 

fine, decossating; hekk rather prodaeed, fbraineii lacge. 
tpinosa : globose, dilated^ with small spioons grooves ; beak very short, 

pointed. 
sptdhica: aobtrigonate, sabglolioBe, imootli; vpper marghi grooved, 

beak polntedi sribprodoced — From the hills to a great eiteot near 

Bions. 
compressa: dilated; nppor maigin dentated^^Mibflexiioas; beak pro- 
daeed, pointed — ^Mons. 
grmmtta: a«bdepressed,«o«nded ; apper margio rosttifbtiii, prodaeed 

forwards ; grooves gniBQUar ; brak sbort-^Mount Marias. 
articulus: trigonal, depressed, delicately striated longitudinally; nppcr 

BMUgia angiriar, beak short. 
fuiwta: sobdepreMed, rodaded; eontoiMted in the lower part, diiaied 

in the upper; radiating longitudinal grooves; margin subflexnous. 
pumilm! very smul, ^mprened, small valve flattish, radiated wHh lon- 

gitaduMl grooves,, beak pointed, prodactcl— Maestnicht. 
^ri^tfro.* trigonate, transversely dikted, with spiral bodies placed 

in the inside over the lower border, which is angular ; beak 

sUbrt. perforaled— ^Derbyihire*. 



Almost an the above English Tenbnduta are contained in Mr. Sowerby's 
olegaat maik on Mineral Conchology. 



^ The shells possessing the characters here particolarised form the genus 
i%>fnjf)r of Mr. Sowerby. 
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In accordance with the important fact ascertained by 
Mr. William Smithy of peculiar fossils being found in 
and characterising particular strata^ the fossil shells in 
the succeeding table are arranged in the order of the 
strata in which they occur, commencing with the ear- 
liest. Each genus is placed under the formation in 
which it is first found ; and each succeeding stratum is 
marked, in which the several species are discovered. 
But as, previously to Mr. Smith's " Strata identified by 
Organized Fossils/' and Mr. Sowerby's Mineral Con- 
cJiology, with an arrangement of strata^ shells, and 
places, by Mr. Farey, contained in the last mentioned 
work, no publication has regularly particularised the 
strata in which the described fossils have been found, I 
have availed myself of the information yielded by Mr. 
Sowerby's work for the facts which the table contains. 
It is however proper to observe, that, in the present 
state of our knowledge, this table must necessarily be 
far from perfect. Many shells must exist in the differ- 
ent strata, of species, and even of genera, which have 
not yet been noticed; and various circiunstances may 
have led to erroneous conclusions : but, notwithstand- 
ing this, it is hoped, that sufficient will be rendered 
evident by it to establish the important and valuable 
facts stated by Mr. Smith, and to assist the student m 
this part of his enquiries. 

It is presumed also, that, by pursuing this mode of 
arrangement, we may assist and correct our conjectures, 
whilst contemplating the relative periods of the crea- 
tion, duration, and extinction of the animals, which are 
only known to us through their mineralized or otherwise 
preserved fossil remains. To obtain complete informa- 
tion on these points may be impossible, but every ap- 
proximation must be accompanied by interesting in- 
struction. 
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Each Genus and each Species being placed in the Order of the Strata in 

Mrhich they occur. ' 

Tlie number (or letter) at the end of each species, points out the plate in 
Mr. Sowerby*8 Mineral Conchology in which that species is depicted. 



Genera. 


Species. 


Strata. 


PRO DUCTUS. 




MOUNTAIN LIMESTONE. 


1 


Umgispmus 68 


ditto 


% 


Flemxi^i 68 


ditto 


J 


9pwuUmi8 68 


ditto 


'-rtk 


scoHcuB 69 


ditto 


t 


spmum 69 


ditto 


4 


acuhatus * 68 


Limestone rock (coal measures). 


•Nf 


scabricubu 69 


ditto 




acuUatus 68 


ditto 


r. CONULARIA. 


1 


MOUNTAIN LIMESTONE. . 




qwtdin9ukata • 260 


ditto 




teret - • 


ditto 


AMPLEXUS. 





MOUNTAIN LIMESTONE. 




coralloides • 73 


ditto. 


PENTAMERUS. 




MOUNTAIN LIMESTONE. 




KnighHi - 28 ditto 




Uevis ditto 


Cf 


AyWordii • 29 


ditto 


i(fRTHOCERA. 


annte^fltfa * 133 


MOUNTAIN LIMESTONE. 

ditto 


, 


circiitom 60 


ditto 




striata 58 


ditto 




gigantia . 246 


ditto 




cordiformis ' 247 


ditto 


r 


undti^a > 59 


-Grey limestone (coal measures). 


1 


£^r«2^i ' 60 


Limestone shale. 


•/ 


SteManni 60 


Coal shale. 


; • 


contca 60 


Alum shale. 


NAUTILUS. 




MOUNTAIN limestone; 




d»ciur ' 13 


'ditto 




pentagonus 249 


ditto 




bilobatus . 249 


ditto 




f]i&€rcic2atu« • 


ditto 




comp/ana<«9 ^261 


Slaty limestone. 




truncatus US 


Blue lias. 


1 


stiiatus 182 


ditto 




intermeditis 125 


Blue lias and crag. 




/meaftts 41 


Lower oolite. 




nmiaius 194 


ditto 


. 


obesus 124 


ditto 




simplex 122 


Green sand. 




unduAi^KS 40 


ditto 



Oenen. 


Speciei 




Stnta. 


NAUTILUS. 










•MJOK* 


4U 


CMkmrt. 




rb««u 


116 


diHO 




C^mft«» 


til 


ditto 






1 


London <^. 


^ 


tntrmSt 


1 


ditt* 
ditto 


AMMONITES. 






MOUNTAIN UB1B8T0NB. 




•trUtuM • 


S3 


ditta 








ditto 




iralaita 


lOfi 


r Alw (tele. Lower ooUle. 

1. uprwMJite. 




HtMlMA 


' 361 


Gre;liiM)MM, IskofMan. 




LUUH 


tse 


CWalMlA^ . 






StU 


Alumibliii Low«rooUle. 




•iKpik-r- 


91 


Whit« liu cUy. 




pimUMK 


73 


r Upper liaa clay. KUntmortiM 
"l marble. Chalk iMrl. 




niMMHmit 


107 


WLiileliMclnr. 




OrMtM 


95 


LiucUy. 








ditto 






130 


Btne liai. 




C««!,»»t 


m 


ditto 




Gr,c»wAi 


13* 


ditto 






IM 


ditto 




i*Mi<nu 


167 


ditto 




a<>b>yi 


ITl 


dilto 






IM 


dittft 




St»M 


SS7 


ditto 




finwU 


1« 


dilta 




fifcAfl 


380 


ditto 






.A 


LowecoAitct. 




Bankmi 


300 


(Gtto 




Bhplmd 




ditta 




Brv^M 


301 


ditto 




ShswM* 


M3 


ditto 




BroMi 


«6S 


ditto 






A 


ditto 






S5« 


ditt* 




/■ofc/n- 




diu» 




ih4imm 


9f 


Clay undet tlie Wet oolite. 




dUCM 


It 






CaOarinilf 


1(M 


Kellowxy rock. 




Jb««Vi 


263 


dUW 




D«l«C<Mt 


197 


/Cloncbelarnidereonl ng, or 
\ Oxford^riay. 






10ft 


Calcareona grit beneath conl la^. 




tiarMniJia 


155 


ditto ^ 




pIwoHKi 


166 


dUt* 




tplemltnt 


lOSl 


Coral rag. Chalk marl. 
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Genera. 


Species. 




Strata. 


AMMONITES. 












iyg9iUM 


9ii 


Clay under the lower oolite. 






eUgan9 


94 


ditto 






concafnu 




ditto 






cordahu 


17 


KentiBh rag. 






rotMMdu9 


S99 


Kimmeridge clay. 






Lamberti 


242 


ditto 






LeaekL 




ditto 






fflWJTJIfl/gtdCf 


ditto 






tr^UcaiMB 


9S 


Portland freestone. 






iielUina 


93 


ditto 






gigmdeus 


126 


ditto 






G^odUm 


ft56 


Green sand, Devon. 






NuiftOdienaU 


108 


Green sand. 






tntnUU 


117 


ditto 






it^UOus 


178 


ditto 






amntua 


134 


ditto 






raatnUtu 


173 


Chalk marl. 






mimUua 


53 


ditto 






wuianB 


lOb 


ditto 






MmUelli 


55 


ditto 






ntaticw 


177 


Lower chalk. 




biplex 


293 


BlaecUiy,Saffolk. 




decipiena 


294 


ditto 






acHiui 


17 


Bine clay, Sheppey* 






billMS 


92 


Crag. 






quadratua 


17 


ditto 






serrutus 


24 


ditto 


NAUTELLIP' 
SITES. 


} 




1 


MOUNTAIN LIMESTONE. 




omiu9 


37 


ditto 


AMMONEL- 
LIPSITES. 


} 






MOUNTAIN LIMESTONE, 






funaiuM 


32 


ditto 






cowprtitui 


. 38 


ditto* 


EUOMPHALUS. 






MOUNTAIN LIMESTONE. 






perUwgiUMB 


• 45 


ditto 






catillma 


 


ditto 






nodo$uM . 


• 46 


ditto 






discors 


52 


ditto 






rngama 




ditto 


a 




anguUiua 


 


ditto 


1 CIRRUS. 








MOUNTAIN LIMESTONE. 






aetUua 


141 


ditto 










Lower oolite. 



Note. — NodoitiifjMfonUyekgmia, ameoms, ifaonld precede Lower Oolite, 
page 239. 

* Remains of other species, bearirig, with the oval form, the characters 
of NaiiltiMs or Amm4mUet^ are found in some of the sneceeding strata, hot 
most Avqaently in the chalk marl and lower chalk. 

Hh 
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Genera. 



CIRRUS. 



PLANORBIS. 




f SPJRIFER. 



Leachi 
pHcatns 

aqualis * 

euomphalus 

radiatus 

hemistoma 

lens 

cylindricHS 

obtusus 



219 



140 



Strata. 



] TEREBRATULA 



cuspidaias 

trigotuUia 

oblatus 

glaber 

obtusus 

striaius 

pinguis 

Mantue 
fVilsoHi 

lateralis 

biplicata 

crumena 
punctata 
subrotunda 



1«0 
268 

269 

270 
271 

277 
118 

83 

• 90 

83 
15 



omithocephala 101 
acuta 
resupinata 
Utiles 

digona 



oborata 

intermedta 

obsoUta 

concinna 

media 

tetraedra 

cornea 

incoKstans 

dimiditUa 

orata 

\pect\nata' 



150 

100 

96 

161 
89 
83 



277 
18 



138 



Chalk marl. 

ditto 
MOUNTAIN LIMESTONE. 

ditto 

( Lower oolite. Green sand. 
\ Above tbe London clay. 
Green sand. 
London clay. 
Above the London clay. 

ditto 

ditto 
MOUNTAIN LIMESTONE. 

ditto 

ditto 

ditto 

ditto 

ditto 

ditto 

ditto 
MOUNTAIN LIMESTONE. 

ditto 

ditto 

{Mountain limestone. Clay of 
upper oolite, 
r Mountain limestone. Green 
\ sand. Clialk marl, 
r Coal shale. Blue lias marble 
\ (Marbton). 

Marly sandstone of lovrer oolite, 
f Ditto. Combrash. Chalk 
\ marl. • 

Upper lias clay. Combrash. 
Lower oolite 

ditto 

ditto 
f Lower oolite. Oxford clay. 
\ Combrash. 
Combrash. 

Combrash. Green sand. 
Cornbrasli. Crag. 
Clay in oolite. 

ditto 

ditto « 

Great ooUte. U pper chalk . 
Kimmeridge clay. 
Green sand, Devon. 
Green sand 

ditto ? 
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Genera. 


Species. 


Strata. 


TEREBRATULA 












lyra 




Green sand. 






semiglobosa 


18 


Chalk marl. 






subundata 


■Upper ciialk. 






plicatilis 


118 ditto 






octopticata 




ditto 






obliqva 


277 


ditto 


- 




(woides 
lata 


KM) 


Green sandstone in Alluvium, 
ditto 


' GRVPHjEA. 




» 




MOUNTAIN LIMRSTONE. 






incurva 


112 


Blue lias. Kelloway stone. Crag. 
f Under oolite. Clanch clay. 




mm. 


(iUatata 


J49 


Portland freestone. London 
t clay, Alluvia. 


' CARDWM, 








MOUNTAIN LIMESTONE. 






hybemicum * 


82 


ditto 






elongahiin • 




ditto 






hillanum 


14 


Green slind, Devon. 






proboscideum 


156 


ditto" 






umbonatum 




ditto 


< 


- 


8enttgranu'\ 
latum J 


144 


London clay. 




«^ 


nitens 


14 


ditto 






Parkinsoni 


49 


Crag 


HELIX. 








r4tli LIMESTONE, above the 
I MOUNTAIN LIMESTONE. 












cttrinalus * 


10 


ditto 






Gentii 


145 


Green sand. 






gUbosus 




Above the London clay. 


LING V LA. 








COAL SHALE. 






mytilloides * 


J9 


ditto 


 




tenuis -> 
oralis 


- 


London clay. 
Crag. 


UNIO. 








COAL SHALE. 






aculus * 


33 


ditto 






uniformis * 




ditto 






subconstrictus 


* 


Coal shale, allavial clay. 






hybridus 


144 


Magnesian limestone. 






Listen 


154 


Magnesian limestone. Crag. 






erassissinnis 


153 


Lias. Portland freestone. 




■^ 


crassiusculus 


185 


London clay. 


PLAGIOSTOMAl 






LIAS. 




( 


gigantea 


77 


White lias. Bine lias. 




pectinoides 


114 


Blue lias. 






punctata 


lis 


ditto 






ovalis 


114 


Fullers* earth. 






cardHformis 


113 


Upper oolite. 






obscura 


114 


Kelloway rock« 
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Genera. 


Species. 


Strata. 


PLAGIOSTOMA. 










rig^ida 


114 


Portland fireestone. 




iJWMM 


78 


Lower chaUiL. Upper chalk. 


TRocaus. 






LIAS. 


s 


siyZtciw 


142 


Bine lias.. 




a66rma<ii« 


li^ 


Under oolite. 




CONMOtM 


181 


ditto 




rfttm'diiifwff 




ditto 


/ 


tfii|>{iaifiu 




ditto 




elM^gal«ts 


193 


ditto 




pwMtalitf 




ditto 


-«--^ 


a|g|rlH<tiMnM 


98 


London day. 


,«.«• 


BeneiiiiB 




ditto 




Unig^hu 


181 


Crag. 




HmUis 




ditto 


MODIOLA. 






LIAS^ 


t 


kgm$ 


$ 


ditto 


«««M 


depressa 




Alum sbale. London clay. 




eUgans 


P 


ditto 




pardUela 


9 


Upper oolite. 


- 


paUida 


8 


Green sand. 


MELANIA. 






LIAS. 




iMUa 


4* 


ditto 




Heddingtoneiuia 


Upper ooBte. 


«flih» 


tuieata 


39 


London clay. 


HELICINA. 






LIAS. 


\ 


annpressa 


lO 


ditto 


CARDJTA. 






LIAS. 




lirata 


197 


Lias. Combrasli. 




obiuBa 




Under oolite. 




Hmiiis 


f3a 


ditto 


» 


lunulata 




ditto 




pj'odvcia 




Ditto. Combrasb. 




ubrupia 


• 89 


Great oolite. 




'ttriata 




ditto 




deUMea 


197 

1 


Combrashy Relloway stone. 




tubercuJata 


14.^ 


Green sand. 


3IYA. 






LIAS. 


i 


scrijpia 


2^4 


Lias. Kelloway rock. 




angui^tra 




Pollers' earth bed, near Bath. 


1 


liierata 




Grey limestone, toear Scafborongb. 




mandibkla 


43 


Green sand. 




pkma 


• re 


Sand npder London clay. 


,.-*-• 


intermedia 




London day. 


.^^ 


subangnUtia 




ditto 




UUa 


81 


Crag. 


PECTEN. 






UNDER OOLITE. 




fibrnsus 


136 


( Under oolite. Combrasb. Rel- 
i\ loway rock. ' 
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C^nera. 



PECTEN. 



ASTARTE. 



TRIGONIA. 



CUCULLMA. 



NERitA. 



LUTRARIA. 




equkahia 
(Ascura d03 

shnUU 

rigida 

arcuata 205 

tmunoM S39 

orUeuUuiB ^ 

fiMuGricotlafa .56 

pinqiie eostata 



comea 

lurida 

ekgtma 

excaoata 

s 

lineata 

ameata 
pUmata 
pltma 
obliquMia 

costata 
sirioAa 
clavellata 

dupliaUa 

dtedalea 

spmosa 

eceentriea 

affbm 

obhnga 
deemaia 

fUnrofia 
Brla5ira 

ssnuoM 

^fibboaa 
tea 

lirata 



158 
204 



238 

1S7 
257 
175 

I 
I 

85 
23; 

2S 

88 

8^ 

20^ 

231 

20^ 

i 

201| 

I 
67 

* 

217 



42 
227 
226 



Strata. 



{Under oolite. Combrash. Kel- 
loway rock* 

ditto 
Stonesfieldvlate. 
Combrash. 
Forest jnarble. 

ditto 
Coral ng. 

CbicksgroTe |iili«stoiie. Green sand. 
Green Mud* 

ditto 

ditto 
Chalk mari. 
London cli^. 



: . UNDER OOLiTE. 



{ 



im ditto 

ditto 

dittb 
Oaktree day over Sussex marble^ 

or Rinuneridge ckiy. 
I^orthuid stone. ' 
Indurate^ marl at Gunton* 
Crag, 
ditto 
UNDEft OOLITE. 

ditto 

ditto 

ditto 
Tisbury limestone. 

ditto 
Green sandy Devon. 

ditto 

ditto 

ditto 
UNDER OOLITE. 

ditto 

ditto 
Green sand^lDevon. 

ditto 
Green sand. 
UNDER OOLITE. 

ditto 
ChilmarslL near Tisbury. 
MIDDLE or GREAT OOLITE. 
Middle oolite. 
Combrash. 

Combrash. Upper oolite. 
2%^\ LimeBtmieatNott.o\ilSA^. 
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Genenu 


Species. 




Strata. 


MYTILUS, 






MIDDLE OOLITE. 




ampins 


1 


ditto. 


• 


pectinaius 


28S 


\ Kimmeridge clay. 




aniiquorum 


275 Crag. 




dUrforms 


275 ditto 


OSTREA. 




GREAT OOLITE.. 




acmmmata 


.^^ j Fullers* earth of great oolite. Clay 
\ over oolite, and on Wooburn sand 




Manldi 


48 ' Cornbrasb. 




palmetta 


Ill Oxford clay. 




dtitddeA 


.^o / Oxford clay. Kiniroeridge clay. 




■* WW ^wV0w^lv 




\ Clay overSassex marble. 




grcg^aria 


111 


Cora] rag. Green sand. 




expansa 


258 


Tisbury limestone. 




undulaia 




Farley, near Salisbury. 




Meadu 


252 


Somersetshire. 




canaUcukUa 


355 


Upper chalk. 




tenet 


252 


Charlton. 


— ' 


gigantea 


64 


London clay. 


.HM»» 


pulchra 


279 


London clay and gravel. 


•^-1 


flabellula 


253| ditto 


([^ Fossil oysters occur also in the Lias formation. 


VENVS. 




i CORN BRASH. 




vmicosa 


245 


ditto 




lineolata 


20 


Green sand* 




pkanis 




ditto 




angulata 


65 


ditto 




equalis 


21 


Green sand. Crag. 


««n 


imrassata 


155 


London clay. 


i-,--^ 


margttritacea 


297 


ditto 


• 


gibbosa 




Crag. 




rwttica 


196 


ditto 




lentifbrmis 


205 


ditto 




turgida 


256 


ditto 


ISOCARDIA. 






CORNBRASH. 




minima 


295 


. ditto 




tener 


295 


Kelloway stone. 




rostrata 


295 


Upper oolite. 


, •^M / 


mlcata 


295 


Lond. clay (only a^single individual) 


PINNA, 






CORNBRASH. 


i 


^unceolata 


281 


Neighbourhood of Scarborough*. 


— - ' 


margaritacea 




London clay. 



* I have taken the liberty to place this fossil under the Combrash, from 
the appearance of the matrix of that which I possess. I think that the 
Rev. Mr, Marsh, of Felmersham, has favoured me with fragments of this 
fossil from his neighbourhood. 
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Genera. 

VERMICULA. 
UFA. 



} 



SOLARIUM. 



Species. 



HA MITES. 



CHAMA, 



CORBULA. 



ARCA. 



PERNA. 



11 
11 
10 

tl6 
61 



ovata 57 

concava 
umlnmata 
cmasa 

conoideum ' 
discoideum 
,faiulum 

tmmia 

rotumdus 
attenuatua 
compressus 
adpreasua . 
maximua * 6% 
iAtermedius 

armatua 

spiniger 216 

nodosus 
iuberculatus 
turgidus 
plicatulis 23-1, 

cUnaliculata 3d 

haliotidea 

recurvata 26 

conica 

plicata 

digiiata 174 



lavigaia iO^ 

globom 

pisum 

gigmUea 

revoluta 

carinaia 44 

8ubacuta 

Branderi 276 
appendicuUtta 

aticuloides 66 



Strata. 



UPPER OOLITE. 

ditto 
Green sand. 
Chalk marl. 
London clay. 
UPPER OOLITE. 

ditto 
London clay. 

ditto 
GREEN SAND, DEVON. 

ditto 
Chalk marl. ' 

ditto: 

ditto 

ditto 
, - ditto- 
ditto 

ditto 

ditto 

ditto 

ditto 

ditto 

ditto 

ditto 

ditto 
GREEN SAND, DEVON. 

ditto 

ditto 

ditto 

ditto 

ditto 

ditto 
GREEN SAND, DEVON. 

ditto 

ditto 
London clay. 

ditto 

ditto 
GREEN SAND 

ditto 
Chalk marl. 
Crag, 
ditto 
GREEN SAND. 
Bine marl under green sand. 
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Genera. 




ririPARA. 



Strata. 



BIANCHORA. 



rURRlLFFES. 



lenta 
mbaperia 



SCAPHFTES, 



NUCULA. 



tiruda 
fafa 



tMJbarcMl^itb 
unduUia .{' 



JfiAGAS. 

INFUNDIBU- 
LVM. 



) 



equaUs 

<AlifUU8 

peeHnaia 

MttNtfiia 

simiUs 

CobbolditB 

kmceolaia 

Uevigata 

pumUis 



PECTUNCULUS. 

m • 

EMARGINULA. 

- CYPRMA. 
* OUVA, 



echmulatum 
obliquum 
reetum 
tvbereuUntum 
spiiittlosvm 
* rectum 



31 



80 



36 
76 
74 
75 

1921 



180 



97 



plumstediennB 27 

cMtatus 

decuMotus 



ANCILLA. 



araasa 
reticulata 

wifwrmia 

Branderi 
Saiiaburiana 



Iavenfformia 
twrritella 



33 

4 

288 

99 



GREEN SAND. 

ditto 
Sussex marble. 
London day. 

ditto 
Crag. 
GREEN SAND. 

ditto 
Lower dnlk 
GREEN SAND. 
Green sand. Clndk marl. 
Green, sand. 
CbalkflniL \ 

ditto ^ 
GKE&[ £IND. 

ditto 
CImlk marl. 
CHALK MARL. 

ditto 
London clay. 

ditto 
Crag, 
ditto 
ditto 
CHALK. 
Upper dMilk. 

/LONDON CLAY, SAND 
I UNDER 
ditto 
ditto 
ditto 
ditto 
ditto 
Crag. 

LONDON CLAY. 
ditto 
ditto 
ditto 
LONDON CLAY. 

ditto 
London day. Crag. 
LONDON CLAY. 

ditto 
LONDON CLAY, 
ditto 
ditto 
LONDON CLAY, 
ditto 
ditto 
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Crenera. 


Species* 


• 
Strata. 


* CASSIS. 






LONDON CLAY. 


• ». 


atriaim 


6 


ditto 


^ 


carinatm 




ditto 


s 


bicaienaittt 


151 


Crag. 


fMPULLARIA. 






LONDON CLAY. 


r 


acuim 


284 


<fitto 


4. 


paMa 




ditto '- 


t^poftihtM 




ditto '^ 




Esr^ 


5 


LONDON CLAY. J 
ditto ^ 4^? 
ditto":  - -jJ-J^ 


% 


rfifllWtll 




OSTBLLARIA. 


/IM^. 




LONWN CLAY. 


•* 


91 


§m 


^1 


rimMa * 




dUtto 




nmcropHrm 


t98 \Mtto 


J5Ci|I^R/ii: 




jJndon clay. 


X. 


semkositiia^ 


•"id"^ ditto 




acuia 


i 


ditto 




rimilia 




Ciig. 


EREBELLUM. 


, 


1 


LONDON CLAY. 


*. 


fus^orme 


287 


ditto 


SERAPHS. 






LONDON CLAY. 


•t, 


cowoohUuB^ 


286 


ditto 


LEUROTOMA. 






LONDON CLAY. 


*t 


attennuJta 


146 


ditto 


■» ^ 


exorta 




ditto 




rosirata 




ditto 


M .■ 


acuminata 




ditto 




comma 




ditto 




semieolon. 




ditto 




dflon 




ditto 


CERITBWM, 






LONDON CLAY. 


,/ 


meUmMes 


147 


ditto 




gen^nuttum 


127 


ditto 




ptfromidtiie 


^ 


ditto 




funtUum 


128 


ditto 




fumeuUitwn 


147 


ditto 




intermedium 




ditto 




dubium 


« 


ditto 




eomucopUB 


188 


ditto 




gigmteum 




ditto 


FUSUS. 


• 




LONDON CLAY. 




Umgavua 


6S 


ditto 




btfiueiatus 


228 


ditto 




acumhudus 


274 


dittd 


'• 


asper 




ditto 




rugotua 


1 ditto 




fntlb^wmis 


291 


I ditto 



1 1 
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Genera. 



y ^tti. 



V 



rOLUTA. 



r. 







magorum 

tuetatcr 

ambigua 

*pinota 

costata 

magorum 

LMnberti 

Mus 
B vimnmri a 

conifi 

reguli 

earinella 

fistidosiu 

iradaiua 

iubero9VL8 

miunx 

tub\fer 

crutatua 

coramUua 

ryga9U9 

curtua 

striittus 

conirariua 

rugoaua 

comeua 

caateU^er 

eehinatua 



VENERICARDIA 



SANGUINO' 
LARIA. 

SOLEN. 

TEREDO. 

BALANUS. 

BUCCINUM. 



} 



plameaaia 
deUoidea 
carinata 
aetdlia . 



HoUowayaii 

affinia 

antenoHia 

teaaelaiua 
craanta 

eUmgatum 
gramtlatum 



290 
115 



290 



119 



35 




Strata. 



LONDON CLAY. 

ditto 

ditto 

ditto 

ditto 

ditto 

ditto 
London clay. Crag. 
LONDON CLAY. 

ditto 

ditto 

ditto 

ditto jr^i^ 

ditto Jf^ 

ditto 

ditto; 

^MIitto 

ditto 
1B9I ditto 



'\^'\ 






I". 



230 

199 

22 

34 
35 

199 



50 

258 
259 
258 



159 



102 



84 



110 
110 



ditto 

ditto 

ditto . 

ditto 
Crag, 
ditto 
ditto 
ditto 
ditto 
ditto 
LONDON CLAY. 

ditto 

ditto 

ditto 
Crag. 

LONDON CLAY. 

ditto 
LONDON CLAY. 

ditto 
LONDON CLAY. 

ditto 
LONDON CLAY. 

ditto 

ditto 
CKAG. 
ditto 
ditto 
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Genera. 




i BUCCINUM. 

f 

EBURNA. 
%. 

** TBLLINA. 
PHOLdS. 



PHASIANELh^, 



LYMNEA. 



CrCLAS. 



rugosum . 
retic99iim 

fglakrata O.R. 
\ IIL 5 



>.It.7 



obliqua 
ofoata 



etflmirku9 



llttlflWI 

muniMti 

V 



deperdUa? 

euiuifwHM 

obowUa 



61 
79 
98 
75 
78 
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Strata. 







Crag. 

ditto 

CRAG. 

ditto 

CRAG, 
ditto 
ditto 
ditto 
CRAa 
ditto. 
SANOr 
d^o 
itto 
/ditto 
UNP ABOVB LONDON CLAY. 
* ditto 
ditto 
SAND ABOVE LONDON CLAY, 
ditto 
ditto 
ditto. 



NDON CLAY. 
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The followuig List of Fossils of tbe M()^NTAiif 
LiMBSTONB and the Transition LiMjBBTONUviiear * 
Cork, kindly communicated by Mr. Miller, the > 
Author of the Natural History of the Ctinoidea, is» 
in many respects, extremely yalttable, and paiticuf 
larly, from its showing the general;a)ccordance of t[pfe 
Fossils with those of the corresponding fonnatf ons of 

this IdaQd. 

 -..  t . .' 

f 

 

Fasttb of the M&iuOfin Limeetame, neat^ GdW. 

'*•  

Nautihu, an aofigiired species deeply mnbilicatedy Bfaowing from three to 
foor Tolatioiis ; septa slightly undulated. 

EUip9oiUe$ ovtutus, Sowertiy» Tab, xxxyu. 

€ampre8SU8, Sow. T«fr. xxxviii ) These tvh EUipsoKtei are e?!- 

Jkmitw, Sow. Tab, zzxii i dently compressed AnaM m i€$. 

Orthioeera Mtrwia, Sow. T^.lviii. 

Etimi^^kdbu penimigulanf^ Sow. Tab. xhr, fig, l^ 2, 

Cimuaecuius, Sow. Tab, czli, J^. 1. 

NoHeUf nndescribed. 

Cardium hibemicmmf Sow. Tab, Ixxxii, Jig, 1, 2« 

Terebraiuld laierdlis. Sow. Tab, Ixxxiii,^. 1. 

Spkifer cutpidatusp Sow. Tab, cxxx. 

.... finguiif Sow. Ta&. cclzxi. 

.... irigonaiis. Sow. Tab, cdzr. 

.... itriahUf Sow. Tab, cclxx. 

Prodmciu$3cabrieulu8f Sow, Tab, \xiXf fig, i, 

, nndescribed ; frequently much compressed. 

Trilobite,' similar to that in mountain limestone near Bristol. 

Plahfcrmiiea Uevis, Miller's Criwndeaf p. 74. 
Round crinoidal columns of a Cyaihoerimtes? 

Amplexus corraUoides, Sowerby, Tab, Ixxii: this has no claim to be consi- 
dered as a multilocular shell, but is a coral approaching to the genus 
CarynpMUia, 

Fkutra, assuming sometimes a conic funnef-shaped form. 

TurbinoUa. 



A 
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Ti'ansiHon^ Limestone, 



I 



^6Hhoeenf aMtaa, Sowetby, Tab, ddodii; Park. Or^. Item. Vol. Ill, 
- 1*/, ni, j/ft*. 14. 
•\. . . • .idfetOnHSf' Sow: 7«(. Ix^ /^. 6 and 7. 

^ ^ • • • .-nc^cfltfa, ibid. 

brnvlfria quadrimlcatOy Sowerby, Toft, cclx, ^. 2 to 6. 

"wSiijjftiliii nyww, -Sow. Toft, lii, ^. g. 

.....; tfilMf^ «Hr. 1M. Hi, J%^ 1. 

.' fBfiV»nv\iOf Piriii Ofy../g<titi ¥»rmiiafc^;/yi IS. 

HelU; lOriaius, $<nr« T^b elw,.ftg. 1. 

Tubuliies geniculatHS naift(fi^8cher, Sow. Tflii|)Vy J^. 8. 

PMfam«n» iirji^A^t, Sow. Tofr. zzvfii. ' 

AfUfifitfdiii Air; 3ti»: iilU. V 

J^^M^^StyW. t&»>iiMb ^ 

/7£rdteft0t, witfi tbdpafbrated beidc mttiifMirved. 
TrUobUe, Parkl Oiy. Rm. VoU III, Tdf. xvii, j|gr. 11, 14, 19. 

Tofr. xvii, fig, 17. 

Cyaihocrimtes rugasusy Miller^s Crinotdea, p. 89. 
iaiodO£Hn<le» v^nU, WXL Cranoid^y p. 106. 
'^c»tiMcrtii«lf!v? iritfmi^btfMSf Miil. C'lVAoUnfU, p. 1 15. 
Tii&i/ib^caMMifoy.Pittk, Of^.-Am. Y<rf; 11^ lV»:.ii]^.>l^;44»6. 
. ^Irea 2tf^«^r0d9ii, alftis^r species tkua AHna baaali ifi fr mU flgared by 

Lhwydd and ParkinsoD. . 
Madrej^a truncatOj Park. Of^"* /2fm. Vol. II, Tab. ▼, ^. 2. 
Madreporitey Park. Or^. J^em. Vol. tt^ 7ii6. vii, ^. 3. 
T<t6. vii, >^. 10. 
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Order of Arrangement of Shells in the different Forma^^ 
turns. — It has been conjectured by some naturalists who 
had become convinced of the comparatively late creation 
of land animals and of man^ that the peopling of this pla- . 
net had commenced, in the enduing with the principlef 
of Ufe, beings of the simplest forms and organization i 
and, that by the inlSuence of certain external caoMp, 
acting through passing ages, those changes had been 
gradually wrought in succeeding animals, ftom which 
have resulted the numerous differences which constitute 
the various tribes :■ rising from the -Mmost lifeless 
sponge to the highly .complex and^more perfect ani- 
mal, man. (5n this hy^thesis it flight have been ex- 
pected that those beings Nvjuidh. had t>ossessed life under 
its most simple modifications, would be found in 
the earliest formed strata ; and that, in proportion to 
the lateness of the period at which the strata were 
formed, would be the degree of complexity in the or- 
ganization of the inhabitants whose remains they would 
contain. But investigation has ascertained, and the 
preceding table manifests most decidedly, at least, 
with respect to the class of animals of which we are 
now treating, that such a conjecture is ill founded. . In 
the carboniferous and the mountain limestone are the 
remains of shells of the earliest creation, which are un- 
expectedly found, with hardly an exception, to exceed, 
in complexity of structure, all the shells which have 
been discovered, either in any subsequent formation, 
or living in our present seas. It is in this early cre- 
ation that those shells arc found which possess that 
complicated structure, very rarely found in the shells 
of this day, which enabled their inhabitants to rise and 
sink with them in the watier. Such are the many-cham- 
bered univalves, the Nautilus, Ammonites, Orthocera- 
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tites, &c. The bivalves and multivalves of that era 
"^also seem to have been endued with a similar property. 
^The curious structure of Spirifer, PL VII, fig. 15, and 
f. the multilocular construction of Productus of Martin, 
PL VII, fig. 13 ; of Pentamefiis^ PL X, fig. 7 ; -rfm- 
flexus, PL VI, ^. 16, and of Conularia, PL Yl/fig. 17, 
aDparted,in all probability, to their inhabitants, a power 
oC^'-tfrnilar kind. The fissure, ^noticed in one of.tiie 
valves of the shells, bearing a close analogy witlr the 
ProductUs of. Martin, and figured, Orgaimf,^lihnunnSy 
Vol. ill, P^XVI, J^. 10, may, ilifh yeilion, be sup- 
posed to have tStan also part of nm. arrangement for en- 
abling the animal to accomplish ji'corresponding process. 
But the existenbe. in the n|ountain limestone, and 
others of the early stratar^ ^ «#^shells bearing the form of 
the snail-shell, is a circumstance so apparently contra- 
dictory to the notions which have been just suggested, 
and, indeed, to opinions which are very generally en- 
tertained, that it should not pass as supported by the 
authority of Mr. Sowerby, without determining how far 
that authority has been given. 

The first fossil of this kikid, which is noticed by Mr. 
Sowerby, is Helix Carinatus (Min. Conch. Tab. X), 
found in the grey limestone, near Settle in Yorkshire ; 
after which he saw the cast of a shell found in the mi- 
caceous sand formation near the Devizes, Helix Crentii, 
of which he says : — " I presume it to be an Helix, as 
somewhat according with Tab. X." But on the subse- 
quent examination of two other fossils of the mountain 
limestone, Mr. Sowerby was led to observe: — " Had 
not the general form strongly resembled the Helix 
abovementioned, I might have been induced to have 
placed this as a Trochus, although it does not posi- 
tively accord with the characters of that genus. I might 
have formed a new genus of the two, to which the 
following species should have been added> did the^ 
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not differ materially from ea^h other in the chaiaotew 
which should . distinguish it: besides^ the .apertaire is 
Yory imperfqQt in them all. It is probable that pfhei 
j^pecies . ma; . be . found, and that by their help, and that 
of .more, perfect specimens, the genera the; belong ta 
ipay be determined, or the characters of new ODei( 
asoer^uued; and this is the more desirable, as . fljifl 
appear fram their . loca}ities to . be marine inhabitaati^ 
ratheffitban/lattdshells */' 

In oelMe^piwye^f the ^igreement ^in-ibiiB of the-finst 
menticmed slifi& y/dlOk fbe latter 4^Kp«> th^ become all 
involved ia the same amlriguit; : . possessing^ ike «xterior^ ^ 
characters of the snail^phells of. tfae^ present 4iay, and' 
being. imbedded amcog tbe earliestsheUs, those wUch 
possessed the power of ixsMg'and sinking themselwci ; 
in the. water. But a question here arises,, and it is pve^ 
sumed that on these subjects, . involved in the darkness .\ 
of distant Ages, questions and conjectures 'founded oil' '. :' 
analogy . ma; be allowed : Ma; not these shells t bam . : :, :i 
been actnall; of a genus different from JXe^/-aMl : ^:^ 
might not they have been furnished with suelia4S(tnieM ^lil 
ture as gave them the same powers as were, possessed v;^ 
b; their associates ? > ' fl 

This conjecture derives support from the fact^ thai •] 
shells of such a description exist evea now in tiie 8eaia» 
pf the warm climates. Such is lanthma, PL Yyjig. 39 r 
this shell had alwa;s been considered as a HeliX' by 
Linnaeus^ . and b; his successors, until the time of La* 
marck, who determined it ta be necessar; to place it ixjt 
a distinct genus. « He ascertained that the inhabitant of 
this shell differed essentiall; from the snail. -That org^n 
which would b; its situation be considered as the foot 
in the snail, was found not to be formed for crawling 
but for swimming ; being covered with air bladders 

» Min. Conch., Vol. II, p. 1S9. 
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^hich could be filled or emptied according to the im- 
pialse of the animal. The shell, which is very thin 
with four whirls in its spire, is, like the fossil shells 
of the same form found in the mountain limestone, 
striated both longitudinally and transversely, and, as 
if to diminish its gravity, possesses no solid columella^- 
When the sea is calm, the Xanthines, it is i9aid, are 
deeii, in great numbers, swimming on the surface of 
the seti with ^their shells reversed, by meatis of' their 
distended air-bladders ; but on the sea be60inhig agi- 
tated, the air In ^o bladders is absorbed, the animals 
contract within their shells, and the whole immediately 
sink. 

This power is, indeed, podHessed by other shell ani- 
mals of the present d&y, besides the Xanthines ; the 
Lymn^BU Stagnalis (Le Grand buccin de Geoffroy) is 
known to swim on the surface of the water in a re- 
versed position, and, when desirous of returning to the 
bottom, it compresses itself within the shell, thus ex- 
pelling the air which had supported it; and, by this 
simple process, sinks immediately to the bottom. 

The opinion that these shells of early creation, bear- 
ing tlie external characters of snails, might have been 
natant animals, having the power of swimming to the 
surface, like their associates, derives some confirma- 
tion from analogy ; since the multilocnlar, nalant shells 
are not only found in their own peculiar forms, as Nau- 
tilt, Ammomta, &c., but have also assumed the pecu- 
liar form, as in TUrrilites, of unilocular, turriculated 
shells, which do'not appear to have been created until 
a much later period. 

Xn the lias formation, which succeeds to the mountain 
limestone, the contained fossils differ considerably from 
those which preceded them : only a few species of 

* This is also the caKe with Cirrm, and, pcrhapR, witfi EuomphaiUa, 
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some of the multilocular univalves, and oi' the terebra- 
tulas, being here discoverable. The fossil shells found 
in this formation chiefly consist of bivalves of the genus 
Ostrea, Gryphcea, Plagiostoma, Plicatula, Avicula^ 
Mya, and Cardita, with the single trochiform shelly 
Trachus Anglicanus of Lister, not perhaps met with in 
any of the succeeding strata ; a shell of the genus Htlir 
cina, and the first simple unilocular shell bearing a tar* 
riculated form, being a species of the genus Melania. 

In the strata above the lias, belonging to the Under 
Oolite, as well as in those of the Middle and Upper 
Oolite, including the Combrash, Kelloway Rock, &c. 
numerous genera are found which are not known in the 
preceding subjacent formations: The small proportion 
which the univalves bear tO,the bivalves, which was ob- 
servable in the preceding formation, is here more ob- 
vious. Various species are found of Pecten, Lima, 
'Astarte, TrigoniUy Lutraria, Mytilus, Modiola, Venus, 
and Isocardia, with the tubular shell Vermicularia, and 
the single univalve Solanum. 

In the superjacent green sand formation, including 
the whetstone of Devonshire, many new genera of bi- 
valves are found : Cardium, Corbula, Perna, Dianchora, 
Nucula, Venericardia, occur here, with the simple tur- 
liculated shells of the genus Turritella, and the sub- 
globose univalve. Auricula. Here, also, are first found 
ihe multilocular turriculated shells of the genus Turri- 
lite^ and the hooked shells of the genus Hamites. 

The blue marl and the chalk marl which next super- 
\ene, display the genus Scaphites and Inoceramus, with 
ihe oval multilocular shells, distinguished in this work 
as Ammonellipsites and Nautellipsites, and some other 
curiously formed multilocular shells much resembling, 
ia their general characters, Nautili and Ammonitce; and 
deriving . their peculiar forms, perhaps, merely from 
compression. 
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The chalky although containing many interesting spe- 
cies of the genera which had appeared in preceding 
strata^ has peiiiaps onl^r two genera of shells which 
originated in the waters by which it was deposited. 
Crania and Magas. 

The fossil shells which are found in the immense sira- 
tum of blue clay resting on the chalk, manifest that a 
considerable difference existed between the inhabitants 
of the' waters by which the two formations bad- been 
deposited. Bftrdly a shell is to be found in the blue 
clay of any genus which. has be^ seen in the chalk. 
The waters from which the clay and the succeeding 
crags proceeded, appeal to have been chiefly stored 
with testaceous animals diflforing from any which had 
been before in existence. Uliis formation is remarkably 
characterised by the simple univalves, which in the pre- 
ceding formations had existed, comparatively, in small 
numbers, but which now seem to have come into ex- 
istence in a very predominant superiority. A slight 
view of the shells of this formation, with occasional 
reference to those of the preceding formations, it is 
presumed, will lead to interesting and useful conclu- 
sions. 

Of the multilocular univalves, or of the bivalves of 
complicated structure, occurring so frequently in the 
earlier formations, perhaps none are to be found in the 
blue clay except such as have been dislodged, by allu- 
vial action, from the early matrices in which they had 
been originally imbedded. About thirty- two genera of 
bivalves had been found in th^ more antient strata, and 
only five or six new genera have been found in the blue 
clay ; but, on the other hand, the more antient strata 
had been found to contain only twelve or fourteen 
genera of simple turbinated or turriculated univalves ; 
whilst the blue clay, and its accompanying sands and 
crag, have yielded thirty-two geneia ot V>\xx\K.\iN»\fe\ 
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shells : twenty-five of which, with about sixteen other 
genera not known to have yet existed in a raineralified 
state^ people the waters of the present; world with tha 
myriads supplied by their numerous species. 

We hence leam> that . almost all the waters Ar^iii 
which have proceeded strata containing testaceous re- 
mains were inhabited by genera^ many of which^ thoilgb 
multiplied in numerous species, and in myriads of iiidi- 
vidualjSj have become entirely extinct ; th«' pffoois oC 
their having existed being only to be traced in their en- 
tombed and mineralizsed remains. We thus also learn, 
that, in the succeeding waters, new and totally different 
beings filled the deficiencies which had been thus oc- 
casioned. These circumstMLCes, observed in all, i^ 
more distinctly manifested in the later formations of 
the chalk slqA blue cl^y. Of the genera of fossil sln^la 
which exist in the chalk, hardly an individual can be 
detected in the blue clay ; but in their places are fomid 
the remains of shells not known to exist iu aoy of the 
preceding strata. Investigation has ascertained them 
to be the renmns of an entirely new series of Rniuijjp ; 
not formed by the gliding of one genus ilito another, or 
by changes induced in the structure of the anime^ls by 
tbe gradual and continued agency of external circam- 
stances ; but, as far as the state of om* knowledge will 
allow us to judge» by a new creation, adapted i;o the 
nature of the fluid, for the peopling of which it was 
decreed ; and to the especial purposes which ]?rovi- 
dence bad destined it to accomplish in future ages. 

Links varying from each other by minute detevmin-^ 
ate characters, and secured in their iijitegrity^ and in 
their connection with each other,* by certain laws de* 
creed at the beginning, are, in all probability, the no- 
tions which are in general conveyed by tlie figurative 
expression of the chain of creation : the loss of a sin- 
gle link being supposed lo be productive of disturb- 
ance, and ultimately ot the aviTwivAaiVxoxi ^l "Cfta vi>as\^. 
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By those who have been misled by this figure to the 
adoption of the idea *of a concatenation of beings de- 
pendent on each other for their existence, the opinions 
now proposed must be rejected. They are, however, 
it is hoped, most accordant with a reverential idea of 
the great Creator ; who is thus supposed to have con- 
ducted from the beginning, and to be still directing, the 
affairs of the world, by a special care and providence, 
to the termination of some certain period, .an^ for the 
accomplishment of great and important purposes. 

The geological enquirer will derive some assistance 
from the examination of fossil shells, whilst endea- 
vouring to ascertain how far the earth contained in the 
testaceous and crustaceous coverings of jnarine animals 
has contributed to the formation of - calcareous rocks. 
It has been conjectured, that besides adding to the bulk 
of the limestone or chalk by the accumulation of their 
remains still bearing their original forms, that they have 
also contributed to the surrounding matrix by a solu- 
tion and subsequent precipitation of the lime which had 
entered into, their composition. If this had been the case, 
we might expect to find those remains which still bear 
their original forms, manifesting every degree of resolu- 
tion, from the slightest influence of the agent in de- 
stroying the finest strias to the smoothing of ridges, and 
even the diminution or removal of projecting points. 
But nothing of this is discoverable in the fossils of 
either the flint, the limestone, or the chalk. In the 
latter, which, by the fineness and purity of its sub- 
stance, gives strong evidence of its having been depo- 
sited by precipitation, not the slightest appearance of 
chemical action on its .contained fossil shells is observ- 
able! If preserved at aU, they are preserved with their 
sharpest ridges and minutest points in the most perfect 
state. 
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Shells of alternating Marine and Fresh-water Forma-- 
turns. — On examining the crags^ the beds of gravel and 
fossil shells lying over the London clay, numerous fossil 
shells are found approximating in their characters to the 
recent shells of our present seas. These, it has been 
supposed, are the remains of the inhabitants of that 
sea which covered, at a very distant period, the sni&oe 
of the planet, and which were left by it when it .was 
withdrawn to its present level. On this point no de^ 
cisive opinion can be offered : it cannot, however, fail 
to call to our contemplation the consequences of that 
revolution which this planet sustained, when its surface 
was broken up, and extensive tracts entirely removed, 
even to the solid granite, by the inconceivable agen- 
cies of Divine power. 

To give to the world, formed anew from the shattered 
fragments of that which preceded it, that state and 
^form which were requisite for the purposes to which it 
had been decreed by the Almighty, numerous and ex- 
tensive operations must have been ordained; and from 
some of these, it is not improbable that the phenomenon 
just mentioned may have resulted; and to similar causes 
may, perhaps, be referred numerous other phenomena 
observable in the structure of the earth. One of these, 
the appearance of considerable tracts, bearing marks 
of the sea and fresh water having bomo alternate sway 
over them, demands the earnest attention of those who 
have engaged in these studies. 

That the tracts here referred to have been formed 
partly by deposition from fresh water, is supposed to 
be proved by the near agreement of many of the fossil 
shells which they contain, with those which are now to 
be found actually living in our rivers and marshes, and 
on the surface of the earth. The first of these, consi- 
cfered as the lower ftesh-N^alci {^otm^tvow^ is found over 
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fossil sea shells : and iu France, with alienukie i^ec^ oi 
g3^sum and of marl, and vrith the remains of lind ani- 
mals which, it is supposed, inhabited the borders of 
the lakes in which the inhabitants of those shells lired. 
Above this formation are found marine shells, and aboTe 
these, another fresh-water formation. 

From these facts M. Brongniart inferred that these 
diflbrent beds demonstrated the repeated allematioiis of 
sea- and of fresh water on the same tract ; mud that, at 
the period when the sea was forming mibles, schists, 
&c., the freshrwater lakes might also haTe had the qua- 
lity of depositing stony beds, sach as gypsom, freah- 
water marbles, &c., and of enveloping in them the ani- 
mals and vegetables which lived in these waters, or 
on their borders. But, whilst forming these opinions, 
M. Brongniart found it necessary to admit that the 
formation of gypsum might also have taken place both 
in fresh and in salt water ; and was ol)liged to allow, that 
in some places, as in the quames of Beauchamp, the 
river and the sea shells are really mixed together. 

These opinions, particularly as to the alternation of 
deposition, have been strongly opposed by Messrs. de 
la Metherie, Brard, and Faujas St. Fond. By the first 
of these it is said, that as land sheUs are found in these 
formations, they, as well as the bones of the land ani- 
mals, must have beeo carried in by currents ; and, there- 
fore, it is probable, that the fi^sb-water shells might also 
have been carried into the sea in the same manner, 
and thus have formed the present beds. M. Brard 
and Faujas St. Fond are of opinion, thai all shelife. 
previous to these depositions, existed in wa2«r oi tLt 
same nature ; but that, in the process of time, perhaps 
from the increase of the saltness of the sea, a ^purh- 
tion took place, the inhabitants ol the shells vi'tucii an 
at present found in fresh water, oi od land, v.i^\ m^ m^- 
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grated to situations more congenial to their nature*. 
M. Faojas St. Fond^ too> having found Ampullarue 
and Melanite, with a shell much resembling those of the 
genus P2aiior6t5 in bituminous marl between beds of 
coal, concluded that their presence here could only be 
accounted for by supposing them to have been brought 
by the torrents of an overwhelming sen; and takes flie 
opportunity of thus attacking Cuvier, who had pointed 
out the eirors he had committed whilst describing sotie 
of the fos^S of Maestricht. " Those (he says) who 
please themselves with Hieir systems ef lakes, finding 
here the remains of various animals, suppose that 
these animals of the burning Eones had their dwellings 
on the sides of these lakes, where they came to quench 
their thirst : that the peaceable stag, the fragments of 
whose antlers are found petrified by the side of the large, 
the medium, and the small Paleotheriums, lived here in 
company with animals equally unsociable; and that the 
borders of these charming fresh-water lakes, shaded by 
African or Asiatic palms, were the delightfel alliums 
of animals of such opposite gehera : for it was not pos- 
sible to deny the existence of these palms, said those 
who possessed these grand ideas, since there had been 
found some pieces of petrified trunks above, as well 
as beneath, the remains of these quadrupeds. No 
more, in a word, was wanting than to bring into this 
scene, birds who should come to drown themselves and 
then to become incmsted with gypsmn, to complete a 
zoological collection, unique in its kind ; and thus to 
deny to the waters of the sea the power of producing 
equally astonishing accumulations of fossil organic 
bodies f." 

With the hope of ascertaining which of these hy-^ 
potheses had the best foundation, recourse was had 

* Annnles du Mns. Tom. XIY, p. 314.* t Ibid. Tom. XV, p. 153. 
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to more strict examinations of the fossil shells which 
bad been discovered in these fresh-water tracts^ which 
led to the pioposal for a more illustrative arrangement 
of them. 

M. Brard^ upon examining the masses containing 
Ljfnine^B, Planorbes, and other fresh-water shells, found 
ake shells which had hitherto been considered as se» 
,As3iB, a species of Cerithiuniy for . instance ; and re- 
iMpk^A that this circumstance had been passed silently 
over by Bioi^piiart and Cuvier. He addj[|^ too, that 
these suppo^pd fresh-water shells are sometimes found 
scattered among a multitude of acknowledged sea 
shells, as, Oystet:s, Vemui's, Sf^. He, also, in answer 
to M.' Brongniart'a having asserted that these fossil 
shells ^' were alite* uOf eveiy respect to those which 
we find in our marshes," declares that they differ deci- 
dedly; that there is not one of them whose living ana- 
logue is to be found among the fresh-water ahella of 
France ; and observes, that BtUinms py^fmaus, whose 
fresh-water origin had been assumed, agrees, in some 
respects, with shells found in the calcareous rocks of 
Mayence, and which had been supposed to have been 
of fresh- water origin ; but the living analogues of which 
Faujas St. Fond had found on the shores of the French 
ocean and of the Mediterranean Seas, as well as in 
some of the salt-water marshes. M. Brard adds, that 
in five places out of six where he had found the Lym^ 
neie, &c. they were imbedded in isolated blocks, which, 
he supposes, had been broken up from the sudes of the 
waters where these animals had lived, and had been 
brought to these places by a diluvial torrent*. 

On the other side, M. Brongniart, in proof of the 
agreement of these fossil shells with the recent, states 
his having found amongst them the cast of a Cyclostomu 

* Annales dii Mils. Tom. XV, p. 3ft6. 

I. I 
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elegans, and mentions several of these shells which he 
thinks very nearly agree with recent species. M. Brard 
having figured and described a species of Melania, Me- 
lanie effilie, as existing among these fresh-water shells, 
M. Brongniart says, that he discovered, by his own 
examination, what he should never have found by j 
■At. Brard s description or figure, that this sea shell was ) 
Cyclostoma mumia, a land shell : and as to the BuUmiJi 
of Faujas St. Fond, both those which were fowd finHf 
and rece^M^ he was satisfied were also Cyclostonue. 
But, with resjJiBlH to the Cerithium mentioned by Brard, 
he denies its being a ilea shell, and findi^ it necessary to 
consider it as belonging A the marshea'^joining the sea, 
or to the salt water of \m months of rivlprs : and finding 
other species as ha\ing Uben said to be found in these 
situations, he thinks it necessary to form a genus for 
their reception, founded ratlier upon the habits of the 
animal than on the characters of its shell. Thus we 
arrive at the^first of these supplementary genera. A'^..^.,.^ 
/ Potamides, — A turriculated shell ; opening nearly se-\ 
' micircular, pinched up, as it were, at the base of the 
• columella, and terminated by a very short, straight 
canal, which is hardly grooved ; no groove at the upper 
extremity of the right side, but the outer lip di lated^ 

Of the particular shell mentioned by M. Brard, he 
makes a species of this genus, and terms it Potamides 
Lamarckii*. By thus dividing genera into those of sea, 

* This conciluitory compliment to M. Lamarck appears to have been by 
no means unnecessary. For those who attempt to explain the circnnistance 
oi'tlic mixture of sea, river, and land shells, by tlicir having lived in a com- 
nion nieJium, contend for tlie difficulty of distinguishing the difference be- 
tween these shells; whilst those who contend for alternations of sea and 
fresh water, tliiiik the practised conchologist might find but little difficnlty : 
yet Lamarck, after examining and naming sixty specie^ of Cerithiay says 
df cidediv, *' Les Cei'ites vivent toutes dans la Mer ;'* bnt now another genua 

is thrmed of several species of fiesh-watrr shells out of these, showing, 

ri'italnlvy that the distinction cuwoW t'?LS\\>j vwt^^^.. 
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of land, &c., M. Brongniart expects to prevent its be- 
ing-concluded that these Lymne^By &c., were sea shells, 

V or that revolutions of which, he says, there exists no 
^ trace, carried these fresh- water shells into the ocean, 

, and mixed them with the sea shells. 

t Brongniart and Cuvier had founded their opinion of 
the fresh- water origin of the upper beds of gypsum, 
icliiefly on the presence of a shell found in the gypsum, 
w4f^JffiP^^ to be a Cyclostoma, and was suppo^d 
to be a fredihwater shell. Of these shelL9|g^(T only 
were found ^. the gypsum; one of whjA^iii the pos- 
session of Brmig;mart, had its i»a«m imluckily con- 
cealed ; but the other, in the jtfAssession of Faujas St. 
Fond, as fortunitely, hiad it A^pl^y^^ ^^ ^^ to show 
that it agreed wi^^^^^fffflStostamttmumia of Lamarck, who 
had only named it so provisionally, since, from its 
thickness, he had supposed it to be a sea shell. M. 
Brard hence concludes, that the fresh-water origin of 
the gypsum does not derive any support from this 
shell*. 

He describes, as existing among the marine fossils of 
Grignon, two minute land Bulimi, the conical and py- 
ramidal^ and one still more minute, the cylindrica]> 
which approaches in form to many of the small species 
of Pupa, This shell has six turns, very projecting, 
deeply separated, and derives a cylindrical form from 
the last three turns being nearly of the same diameter. 
He also mentions impressions and fragments of minute 
Planorbes among decidedly marine shells, and supplies 
a list of forty-eight river and land shells found by La- 
marck among the fossil sea shells of Grignon. 

But this mixture of these supposed land and fresh- 
water with sea shells, is not confined, according to 
M. Brard, to the lately discovered formations of the 

"^ Aiiuales du Mu&. Tow. LXXII, \i. At\&. 
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environs of Paris; since he has ascertained that they • 
are found together in severed other parts of France, at 
a considerable distance from Paris. Buxweiller, May- 
ence, Caen, Francfort, Orleans, Gergovia, the Breceiae 
of Nice, the volcanico-marine valley, as it is called by 
St. Fond, of Ronca, and the island of Sheppey, are ^ 
aanong those places in which he states them to have ^ 
been foimd. Whilst speaking of the Brecciee of Nice»* 
he reprehends Cavier for having ^otifely iwttted^ 
mention ^ sea shells which are found there, although 
he particnlarJHtad ttie land shells, and this^ after Faujas 
St. Fond had stated Ids having found there, TwrbinUes 
and Serpul€B, both matll^ shells. 

The shells of the VaUby of Ronoa^ ts noticed by the 
Abbe Fortis, are very ifttetestifig,- they being mosfly 
filled with very minute shells. Thefr substance, too, is 
changed into lamellar carbonate of lime ; and they are 
found to have acquired a considerable increase oi'* 
thickness. From this frequent discovery of sea, river, 
cmd land shelld thus mixed. M. Brard hopes that the 
opinion of their all havmg lived originally in a similar 
fluid is confinned. 

M. Brongniart, anxious to support the posities, that 
the shells in the fresh-water and accompanying fJDrma- 
tions were separately deposited by the alteraation of 
fresh and sea water, experienced, however, a consi- 
derable difficulty frowL Lamarck having already ad- ' 
mitted that, among the accumulation of fossil sea shells 
in the environs of Paris, there were nearly fifty species 
which were referrible to land or fresh-water shells. To 
meet this, we have seen tiiat he admits that these may 
have been derived from the mouths of rivers, and from 
the marshes adjoining the sea ; and that it is therefore 
necessary that the genera already formed should be so 
subdivided, that genera should be established for the 
complete separation of sea, river, and land shells ; a 
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labour in which he said M. Lamarck was already en- > 
gaged. 

J / Cerithium, he observes, he has already divided into 

^ / Cerithium and PotanUdes. Turbo is generally a sea 
/ shell, though sometimes found in ponds of salt water. 
The sea and river Patellce, it is acknowledged, differ 
hardly at all in their shells, but must (hus be placed in 

j' ^ different genera : and the same must be remarked of the 

VCjNtpidif^j he, I believe, meaning Calyptrea* Cydos- 

toma must be divided into Cyclostama fgr fhe land 

shells, and P^dntdina for the aq1latiQ^4lKells. Marine 

\{ BuUfiki must 1)6 separated from tte' land Bulimia and 
be dispoised in ft new genus, 'Ot joined to Phastanella. 
Melania, Aurickta, AmpMa/tm, Planorfris, and Nerita, 
all demand subdHMlbn. Pmpa, also, he^says, requires 
subdivision ; but, as in the case of Patella, the shells 
> would be difficultly distiuguishable. 
* The editor of the Journal de Physique for 1811 ob- 
served, " Les Naturalistes des autres Contrees, et par- 
ticuli^rement la Soci6t6 Geologique de Londres, ne 
manqueront pas de faire des recherches analogues." 
The supposition of M. de la Metherie was soon verified 
by the interesting discoveries of similar formations in the 
Isle of Wight, by the highly judicious and zealous exer- 
tions of Mr. Webster, who not only pointed put a basin, 
probably of some ancient lake, formed in a depression 
in the chalk stratum, corresponding with that of Paris ; 
but also showed that a very close agreement eidsted be- 
tween the respective be<fs of the two basins, and that 
the beds in the Isle of Wight basin were lying above the 
London clay. He asccrtaiaed that the beds of shells 
of the several formations are to be found distinctly se- 
parate, but, as might be expected, sometimes mingled. 
He also pointed out the great basin of the London clay, 
and noticed the mixture of fresh-water shells with sea 
shells, which it contains ; observing on Lijmue.<E, M^Vxx- 
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ni€B, and other fresh-water shells, being found in the 
Sheppey clay, " ITiese shells (he says), which are how- 
ever very few in number, do not prove the existence of ' 
fresh- water formations in this place similar to those in 
the basins of Paris and of the Isle of Wight. Being ^ 
fouiid among the remains of vegetables and marine ani- m 
mals> we may suppose that they were carried down to- § 
gether with the branches of trees and fruits, by the na- > 
meroQS streams and rivers that must have t^ow^ff^f^ 
this gtiljfl^*^ "'^' 

That thelbtllB in the Petworth marble r'are fresh- 
water shells, andPlhl^ -this formation eurted in Itamp- 
shire, as well as in SidMf^, appears fp have been well 
known to Woodward. jSn his catalogue of marine 
bodies, chiefly shells, ^Qj^^ped- fffgWror in lapideous 
masses, he mentions a mass with Cochlitce in it. Pet- 
worth, Sussex; and says, they seem to have been 
moulded in the Cochlea fasciata vivipara fluviatilis, 
Listeri. 

This marble, as he observes, has been employed in 
many of our cathedrals. The most antient coffin in 
Salisbury, that of, I believe, Kynrick the Saxon, which 

* Geological Transactions, Vol. II t. 

t In a paper* read at llie meetins of the Geological Society, on Nov. S, 1821, it 
appears, that Mr. Webster having recently examined the Hampshire coast, foaud 
that HordwcU cliff was not formed of the London clay, as was generally sap- 
posed, and as he had stated, from the accounts of others in the foi-mer paper 
published in the Transactions of the Geological Society ; but that it was composed 
of beds analogous to the lower fresh-water formation of the Isle of Wight. Under 
these bedA, which dip to the enstf is another of white sand; and below this, 
in the next cliff to the west, appears the bed similar to the London clay, and 
which contains the wsli-known fossils published by Brander. This forms also the 
inferior part of the coast still farther to the west, called the High cliff, which 
reaches neaj;ly to Muddiford. 

This scries of beds being similar to those on thb opposite side of the island at 
Ileaden Hill, Isle of Wight, is considered, by Mr. Webster, as affording a strong 
confirmation of the opinion he had formerly advanced respecting the extent of 
the Isle of Wight basin. 

Mr. Webbter also enumerates sevcial fossil fre»li-water ehrlls which he found at 
Ilordwcll cliff, Hnd, among other rt.-niaiii% arr fu^^sil cap!>ulc!<, or s&ed-vcsbels. 
in considerable nwmhers. -ji/inals of Philvsophy, jMarch 1322. 
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was removed thither from Old Sarum^ and has been ge- 
nerally supposed to be of granite^ is formed of this mar- 
ble. This marble^ we know, exists also at Purbeck. 

Dr. Nugent has, I think, pointed out a very import- 
ant fact respecting these formations. In a siliceous 
specimen with which T was favoured by Dr. Nugebt, 
from Antigua, several moulds may be seen bearing 
iTjCry strong marks of their having been filled by shells 

IB Planorbis; with a nearly perfect, jAell, 
whose mouth points it out as a speciea. jjA^e genus 
Melania, a^ whose size and fineWi^gated surface 
give it a closc^'ii^mblance to Sd^^^^a^ilis of Lamarck. 
In this specimeil^ also, I ihiA ihe opening of the Me- 
lania is appareift, Jj^st thaftthe farther investigations 
of that gentleman^X^fldetepBiine the existence of fresh- 
water formations in the \^est Indies*. 

Insects. — ^The delicacy of the structure, and, indeed, the 
nature of the substance, which enters into the formation 
of those animals which are generally comprised under 
this term, render them so unfit to sustain those changes 
which would be necessary for the conservation or mine- 
ralisation of their remains, that very few become the 
subjects of our examination. The crustaceous cover- 
ings of the bodies and limbs, and the hard wing-cases 
of some of the genera, are the chief, and, perhaps, 
the only fossils which can be properly referred to this 
class. 

The Trilobites, or Dudley fossil, the living analogue 
of which is at present unknown, and the original nature 
of which is so little understood, that it has, by some, 
been considered as a crustaceous insect, and, by others, 
as a bivalve shell, and has hence been designated, by 
LinnaDus, as Entomolithus paradoxus; by Dacosta, as 

* For further illustration of this subject, the reader is referred to Mineral 
Conchology, No. LIX. 
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Pediculus maritms ; by Hermaim, as Pectuncubis trilo- 
btis imbricatus ; will demand the student's attentive in- 
vestigatioB. 

Its svperioT covering, FL 'K^fig. 1, which i^ the only 
port with which we are acquainted, is oblong, ovate, 
cosvex^ and marginated; the anterior wider part is > 
gibbouf, and furnished with two semilunar tubercular ^ 
projections resembling palpebral ; and posterior to, and / 
on tho inner side of each of these are two rof^ tsifyv^ 
cles. AdJQJiiviig ta this part commences a series of tri- 
arcuated, imbrlej^iBg, transverse slips, so ^Mposed that 
the three bows of thefti^ connected sUm form three l(m- 
gitudiual transversely dlv^ed lobes, gifidually dimimsh- 
ing to the lower termin^on. In son^ specimens the 
fossil is almost globular, vliowiBg tHat the ai^mal pos- 
sessed the power of coiling itself occasionally in this 
form. No elongated caudal termination is seen in this 
species ; nor in the published representations of any 
of the preserved remains of this animal have the traces 
of any organs of progressive motion been given ; still 
it may be conjectured that this animal was furnished 
with articulated and unguiculated feet*. This fossil 
has been found in the neighbourhood of Dudley nearly 
three inches in length. 

Another species is found in the schistose strata of ' 
Llandilo in Carmarthenshire. In these the outline of 
the animal approaches rather to that of a long ellipsis 
than to an ovate form : the lateral lobular divisions of 
the dorsal plates or slips are nearly three times as wide 

* I iiave seeo the sketch (oa the fidelity of which I think I can depend) 
of a fossil animal of this kind, corresponding, in its feet, with the above 
description ; and have also seen a specimen of th« animal at CInn, in 
Shropshire, in which I believed the points of the feet appeared from be- 
neath the superior covering ; but, on endeavouring to detacli the piece of 
rock in whicli it was imbedded, and though working with the utmost care, 
tiie specimen was entirely shivered. 
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M. these of liie central part. The crustaceous coverings 
are^ in these species, generally removed, leaving in 
some parts, however, a very accurate impression of the 
inaer siuface, with regularly disposed longitudinal mi- 
VBte rugs, appeariqg as if they had been formed by the 
Bubjacent soft cuticle. Orgamic Remains, Vol. m, 

«• xvn. Jig. 13. — ; r" / f 

In another species, or, perhaps, approximating genus, 
OB agrey limestcme, tte locality of which is not known, 
the head part differs materially from 0iat of the pre- 
ceding, it being xiearly covered by three large i^nd and 
rough protuberances, two of which possess fhe situa- 
tion of the eyes, and the third, which is the largest, is 
placed anterior to and between these ; but each appears 
to have possessed a miliar pmndeus and granular struc- 
ture. Organic Remains, Vol. IH, PL XVII, fig. 16. 

A tlurd species, found by Thomas BotiSeld, Esq., of 
Hopton Court, Sbvopshire, in an iron stone nodule, 
differs much (tool either of the preceding : — '' The head 
is large, semioibicular, lunated posteriorly, and termi- 
nates at Ae sides in ah acute angle. The body, which 
has only five transverse plates, is remarkably short; its 
sides going directly off from the head, and meeting spee- 
dily at an ot^tase angle. From this part proceeds the 
tail of the animal, a long central spine-like process, 
which is of a greater lenglii than that of both the head 
and body." Org. Remains, Vol. Ill, p. •SOT. This 
fossU appears to be the same with MonocuKtes hmatus 
of Mr. Martin, PL XLV, fig. 4, who supposed it to ap- 
proach nearer, in size and figure, to the Monoctibtm apus, 
than to any other known recent species of fliat genus. 

Tlie remains of anolher species are found in the beds 
of fuller's earth, but the caudal terminatioii of these 
have only been as yet described. This species appears 
from the form of its plates to have approached- the 

> Mm 
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nearest to that which is found in the Dudley limestone ; 
but the dorsal plates gradually diminish in size, and, at 
last, finishing in an elongated caudal termination. 
* Mr. Benjamin Henry Latrobe relates, in the second 
volume of the American Philosophical .Transactions, 
that among the fish resorting to the waters of the York 
River, the alewife or oldwife (Clupea nondescripta) ar- 
rives, in very considerable shoals, from March to May. 
In this Beason each, of those alewives carries in lier 
mouth an insect, about two inches long, hanging with 
its back downwards, and firmly holding by its fourteen 
legs to the palate. The fishermen call this insect the 
louse. Mr. Latrobe names it OnUcus pnegustator. 

Whether our unknown fossil animal had antennas or 
feet, as I suspect, or not, cannot perhaps be deter- 
mined, and therefore the characters of an Oniscus can- 
not be claimed for it; and yet the structure of its body, 
with its transverse imbricating slips, is so much In 
agreement with this living insect, as to induce me to 
place the figure of the latter before the reader, {PL X, 
fig. 2,) with the hope of its leading to a more succesafid 
investigation as to the origin of the fossil. 

Lhwydd relates that he found, in coal slate, the foMfl 
remains of spiders, and other remains approaching, in 
their forms, to those of Scarahau In the Stonesfidd 
oolitic slate are impressions with a slight brownish 
stain, the origin of which has not yet been ascertained. 
They bear a figure which somewhat resembles, in its 
outline, that of the figme by which a crown is repre- 
sented : by some they have been considered as bearing 
a resemblcmce to two united wings of a butterfly ; and, 
by others, have been supposed to have been tiie im- 
pressions of the deteched plates of some species of 
tortoise. 

We find, in the invaluable work of the Rev. W. D. 
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Coneybeare and W. Phillips, speaking, most probably, 
in reference to these fossil remains, that ^' specimens, 
which have been decidedly pronounced, by Dr. Leach, 
to' be the Elytra of Coleopterous insects, occur in the 
Stonesfield slate; they are of two or three different 
species *•" 

In the yellow fossile limestone of Pappenheim, Oenin 
gen, &c., are found the remains of insects ; but these 
are also in such a state as will not allow their generic 
chamcters to be ascertained. The head, which is very 
indistinct, appears to have been connected with the 
trunk by i^ very contractile neck. The thorax is shorter 
and thicker than the abdomen, which is of a lanceolate 
form, and separated into eight divi^ons by annular 
risings. Neither wings nor legs are discoverable. 

Crabs. — ^The number of fossil crabs is very considera- 
ble. They are found in the Stonesfield slate, and in the 
limestone of Pappenheim, &c. It is stated by Knorr, 
that the remains of cray-fish, Jstaci, are found only in 
a narrow district, reaching from Gunzenhausen, in An- 
spach, to Aichstaedt, a length of about seven or eight 
leagues, bordered on one side by the river Altmuhl. 
The matrix of these fossils is evidently a portion of the 
same stratification which occurs at Pappenheim, &c. in 
which the remains of fishes are so frequently discovered. 
Crabs and lobsters are frequently found in the London 
clay. In the London Museum there were more than 
thirty species of crabs from the Island of Sheppey ; 
and Mr. Donovan, the proprietor, who also possessed, 
perhaps, one of the finest collections of the recent ani- 
mals in this kingdom, was satisfied that he had no recent 
analogue of any of the species in his fossil collection. 
Verona, Malta, and Anjou, produce these fossil re- 

• Outlines of the Geology of Eogland and Walea, by the Rev. W. D. 
Coneybeare and W. Phillips, Vol. I, p. 908. 
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mainsx tliey are also fonnd imbeddedin a bard» light 
calonred^ pyritons, and argiUaceoiia stone, resembling 
indnrated London clay^ from some parts of China; 



r. — Their remains are very rardy fonnd in a 
fossil state. Bones, which may be considered as refer- 
rible to this class, are, however, imbedded in the calca- 
reous jMdiist of Oeningen, and in the oolitic schist of 
Stonesfield. The foot of a bird has been fonnd in- 
cmsted in gypsom, near Montmartre ; Bfaunenbach de- 
scribes the bones of a waterfowl in the Pappenheiin 
stone; and Fanjas St. Fond has figured two feathers 
found in the csdcareoos stone of Vestena Nuova. 

Cuvier, whose zealous exertions are always condseC- 
ed by science, has not only ascertained the existenoe of 
fossil remains of fins class, but has famished the.aixi- 
dent with informatkin which must aid him in his inves- 
tigations with respect to liiese fossils. The feot> hB 
obscrvci^ in birds, has a single bone in the place Of Hub 
tarsal and metatarsal bones. Birds, too, form tbe «dy 
class in which the toes all differ as to the number of 
joints^ and in which ttiis number, and the oirder ef tite 
toes which have them, is nevertheless fixed. The gfeitt 
tpe. has two ; the first toe, reclaming on flie inaide,'. 
three; the middle, five; and the outeraiost five. The 
crocodile has die same number of phalanges; but, as 
these have a tarsal and metatarsal bone, they cannot be 
mistaken. Some birds have no great toes, but, in theiiB', 
the other toes preserve the usual order : the ostriches 
and cassowars have three toes. Although the crocodile 
l^is the same number of phalanges, yet, as eveiy one 
of the toes is supported by a particular metati^fsal 
bone, the distinction is easily made. 

From an attention to the different specific characters, 
Cuvier ascertained the existence of the remains of five 
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or six different species of birds in the plaster qnarries 
near Paris. Among these are the bones of a pelican, 
less thanPe/ecaiia» onacrattUm, and larginr thanP. carboy 
of one of the larger curlews, with a naked neck (Tan^ 
talus, Omelin) ; of a woodcock, a starling, and a sear 
lark (Alouette de MerJ . 

He also describes and figures a bird, found in the 
parries of Montmartre, which appears to have fallen 
on its belly cm the newly-formed gypsom, withont faaring 
been qiiite involved in it; »id having, probably whilst 
in this state, been deprived of its head acid the whole 
of the right leg. The result of a carefol examination 
of this fossil is, that it belongs to some exotic quail, 
rather larger Aan the one known in France. 

Fisheu. — The fossil remains of fishes are found in 
such vaiioua states, under such different circumstances, 
and in the formations of such distant periods, as cannot 
but lead the zealous inqmrer to expect that he shall de- 
rive, from their examination, iafomation of consider^ 
able importaBce. 

The fish, in some specimens^ are found nearly entire ; 
the harder parts all in their natural situations, with their 
scales, and even their skin, preserved. In others, alF 
the ottier parts are removed except the skeleton; the 
bones of which either retain theilr original relative sitn* 
ations, or have undergone considerable distortion, and 
even dislocatioti. In some instances, not <mly separa- 
tion of these parts has taken place, but the greater part 
of the skeleton has been tmnoved ; ttie harder parts, 
the grindii^ sulcated or tuberculated teeth having only 
remained. Tlus ciroumstajlce may be accounted for by 
supposing that* in these instances, the fish were of the 
cartilaginous kind, and that (heir skeletons mi^t have 
undergone that decomposition which these parts, from 
their structure or superior degree of hardness, had been 
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able to resist In other instances^ the bones are found 
partly surronnded by a whitish^ spathose^ and rather 
opaque substance^ which conjecture will be disposed 
to consider as being probably the flesh of the animal^ 
which had been converted to adipocire> and subse- 
quently mineralised by impregnation with carbonate of 
lime assuming i. spathose state. 

There is, perhaps, no class of animals the remains 
of which, found in a fossil state, are capable of being 
referred to so many living analogues. According to 
Mr. Lacepede, more than thirty Asiatic, African, and 
American species of fishes have been found fossil in the 
neighbourhood of Verona. 

At Nanterre, near Paris, a fossil fish was obtained, 
nearly resembling Caryphena Chrysurus, Lacepede ; an- 
other was found, by Faujas St. Fond, in the mountain 
on which the castle of Rochesauvre is built, which has 
been ascertained to be Idus, pinna ant radiis 13, ventre 
piano. Among these fossils are fish whose analogues 
live in the Indian Ocean, and in different seas of Africa, 
and of North and South America. M. Bozzai the pro- 
prietor of an immense collection of fossil fish collected 
from Monte Bolca, observes, that he possessed many 
whose living analogues were not known, and that, among 
more than a hundred which are known, there were four 
which are peculiar to the sea of Otaheite ; Polynemus 
Pkbeitts, or Emoi of the Otaheiteans ; Gohius Striatus, or 
Jaipoa ; Gi}bius Occellaris ; and CJuBtodan Triosiegus. 

The remains of the following fish have been ascer- 
tained to exist in a mineralised state in different parts 
of Italy, France, and Germany : — the pike, carp, perch, 
eel, sea-scorpion, mackarel, turbot, sword-fish, lod, 
scorns, chetodon, batistes, gohius, Jistularia of Japan, 
and pegasus of Brazil. This list may be expected to 
be soon considerably extended, since some of the 
French naturalists, it is understood, are engaged in 
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making the necessary investigations for enabling them 
to distinguish between those remains of this class of 
animals which are ireferrible to known and to unknown 
genera. 

In the neighbourhood of Naples, in the Vincentine, 
at Pappenheim and Oeningen, near the lake of Con- 
stance; at Aix in Provence, and in numerous other 
places on the continent, the remains of fishes are found 
either in limestone, or in a yellowish or &wn-coloiired 
calcareous fissile stone. At Eisleben, and in Mansfeldt, 
in Upper Saxony, fishes are found in a black schist; 
and the metallic appearance which they derive from the 
P3rrites, with which they are imbued, renders them fire- 
quently very splendid and beautiful specimens. 

Fishes are firequently f(^pnd in a mineralised state in 
this island : their fossil remains have been found in a 
variety of situations, sufficient to warrant the conjecture 
that they were among those animals which were of the 
earliest creation, and whose existence has not been 
since interrupted. 

It does not appear that any skeletons or any con- 
nected remains of fijsh have been found in the mountain 
limestone ; sufficient detached parts have, however^ 
been discovered to prove that fish existed in the waters 
by which this formation was deposited. The most in- 
teresting of these are the fossil remains which seem to 
be referrible to the spinous radii of some species of 
Batistes; or of some other genus which was armed with 
dentated radii, accompanying, or being in the place of 
fins *. 

Another fossil which appears to have been obtained 
from this early formation, bears a considerable agree- 
ment with the sword of the Xip^ias: the fossil alluded 

* I am indebted for ao interestiog fossil of this kind to the Rev. Mr. 
Hamfax. 
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to ^18 rovBd and taperiog, but lias been broken at the 
smaller end before either of these maxillary processes 
had tenmnated. Tvo species of Xiphias have been 
described : in one^ the elongated jaws or beaks are 
of a Aattish form; in the other, to which the name 
Makaira is considered as most applicable, the beaks 
focm a hmg, round, tapedng weapon : it is with this 
laiier species alone that the fossil referred to ^onld be 
compared. But although it was thought right to men- 
tion this fossil as probably beloi^Hig to the mountain 
limestone, it is by bo means meant to contend for its 
claim to this locidity, since it has not the decided evi- 
dence of aa adherent matrix. 

The remains of iish are much more frequently found 
in the steata of Ae lias fExrmation. They have been 
figuied by Mr. Nioholls, in his History of Leicestershire, 
Vol. JIl, but the figures are so very indistinct as not to 
allow a well-founded conjectore on the genera to which 
they belong. The figure in the Bev. Ifr. Townsend's 
work, although doubtlessly performed with erery regard 
to fidelity, does &ot conrey any decisive infomation 
lyecqpectsag the genus to which it may be referred. Two 
fiipeeimens jeire in sthe possession of the w^ilor, con- 
tfoned in.flie lias in • the n^^bbourhood of Lyme, 
wluch .are flat and of /a tdgonal fonn, about, twelve 
im^hesm ieQgth<«iid nine, in width, and are lemaikaUe 
for their tsquare, highly . polished, black and oompara^ 
timely. laorge scfdes. One of the scales^ detached. .and 
showing itftvoot, is. figured^ iOrgfontc jBemains, Vol. HI, 
PL XVIII, fig. 9. In another specimen, several .of 
these iSoalefi^are^fnivolved in a nodule of lias .from flie 
neighbourhood of -^Slatby . These £shes^ from ihe si- 
tuation of^heir eyes AOt.ibeing discoverable,, and fimn 
no traces of their fins appearing, afibrd no means of 
determining in what part of the icthyological system 
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they at6 to be' disposed^. Here are also to be found 
the almonry the' spinous radii, ofsome fish, having' fluted 
sides, terminating in a strong- pointed extremity, and 
bearing'sharply-pointed spines on their posterior sides. 
A very fine specimen of one of these fossils is figured 
in Mr. Townsend's work^ " The Character of Moses/' 
PL XI. These are by no means unfsequent in this 
formation, and have, until lately, been considered as 
part of the jaw of an unknown animal. The leech- 
like palate teeth of some species of/fish are also found 
in some' of ^the strata of the lias. Numetous teeth, 
of a small size, are also found in these: situations, 
very much resembling^ those of the shajrk ; with others 
bearing the same form, but differing^ in their surface^ 
wliich, instead of being smooth,- is. rendered "^rough by 
numerous grooves and rid^pes disposed in radiatibg and 
sinuous directions. 

In the upper beds of the oolite, and particularly in 
the calcareous slate of Stonesfield, the remains of fish 
frequeiitiy occur. These are chiefly tlie helnispheiical, 
or t)btiise teeth, which, when' changed by knineralisation, 
and possessing a dark brown colour, widi a tonsider- 
able polish, are named Bvfomtes. These: are some- 
times found '"imbedded in the Stonesfield "slate, in the 
regular order and rows in which tb^ were placed in the 
jaws of the animal, but without any of the surrounding 
bone in which they had been disponed. From this cir- 
cumstance, and from suck few vertd>rse, and no skele- 
tons having been found in these beds, may it not be 
presumed that these remains belong to fishes of a car- 
tilaginous structure, the bones of which. had been gra- 
dually removed, whilst imbedded? These fossil teeth, 

* It appears, that a paper by M. de la Beche, Tvbich was read at a 
meeting of the Oeological Society, Jiioe 28, 18^0, 4®*<^^^ ^ fo^\ fish 
from Lyme, which appeals to agree very n^rlv with those which are men- 
tioned above. It is named, by M. de la Beche, Dapedium potUum, 

Nn 



274 

Bufimiies, appear to be the round molar teeth with 
which the jaws and palates of fish of the genera Anaxr- 
hricas and Spams are furnished. In PL I, fig. 11, 12, 
and 13, are represented teeth of other forms from the 
Stonesfield slate. 

In the different beds which occur between those of the 
oolite and of the chalk formation, detached fri^paients 
of fish are sometimes found ; and remains, still bearing 
the form of .the fish, have beenr found in very good 
preservation in some of the Purbeck beds. 

The chalk, in its several divisions, frequently mani- 
fests that fish abounded in the waters by which it was 
deposited. These remains are chiefly the different sul- 
cated palates, detached vertebrae, and irregular masses 
with the scales of fishes. But it is with great satisfac- 
tion the reader is informed, that Mr. Mantell, of Lewes, 
in his forthcoming work, will evince the zeal and assi- 
duity with which he has pursued his researches respect-* 
ing these fossils in the chalk formation. 

That gentleman has kindly informed me, that he has 
been enabled to ascertain the presence of the following 
fish in the chalk, near Lewes ; and that plates of .the 
several specimens are prepared for his work. 

Squalus comubicus. 

nmatelus. * 

zygena. . 

gakus, 

Diodon, an unknown species of. 

Balisies, an unknown species of. ~ 

Murana Lewesiensis. 

AnarrMcas lupus, molar teeth and jaws. 

Salmo Lewesiensis. 

Esox Lewesiensis. 

Arnica? Lewesiensis. 

Zeus Lewesiensis. 
The remains of fishes are frequently found in the 
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London clay^ in yaxious degrees of preservation : not 
only are the numerous teeth of cartilaginous fishes 
found here in £heir various figures — triangular^, conical, 
single pointed^ tricnspidated, tridentated, lanceolated, 
&c., and from more than an inch in length to very small 
sizes— but others, belonging to spinous fishes, varying 
considerably in their forms and sizes, are found still 
afllxed in their bony sockets. The Skeletons of some of 
these fishes still remain, but so fixed in their hardened 
matrix as to be very difficultly separable. 

The teeth are mostly referrible to different species of 
the genus SqudlMs; and are spoken of, by former wri-, 
ters, under the different appellations, Plectroniies, JRo^- 
irago, &c. The bony tongue and palates of different 
species of the genus Raia, particularly of Raia pasti- 
nacea, are also found completely^ mineralised in this 
formation. 

C^^t.— The fossil remains of whales are much sel- 
domer found than might be expected. Part of the long 
projecting and spirally-twisted tooth of the Narwhal, 
improperly termed Monodon monoceros, exists in a fos- 
sil state, and, from its adherent matrix, appears to 
have been obtained from the London clay. A tooth, 
apparently of some species of this family, i$ imbedded 
in grey limestone from near Bath. 

Amphibia. — Fossil bones of the Lamantin /Jlfccfta^t^; 
have been dug up on the sides of the river Layon, to 
the south of. the Loire, in a calcareous bed formed of 
fossil shells. They were accompanielSL by other bones, 
belonging to Phocm and Cetacea. Among these were 
fossil bones, determinately belonging to a Manatus, but 
different from any known species. Some of these bones 
were the bones of a seal, twice and a half as large as 
those of the common seal, P. vitulina. 

No decided remains of the Trichecus rosmarus, or 
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'Walri}3S^.liaT0j>een.fQund; thongh^sevjeral/ossils liave 
l]»^eii suppose^, to .belODg to tbis Animal. x, 

Saufi*. — ^WeJiave^been tanght ,by.lfae instractiTe la- 
l^\W of Calmer, .to whom scdence is .so much indebted, 
Bot only the- wtemal chars^cteiis which distinguish the 
several sabgener^ and species of existing ciocodiles, 
bat-also those characters observable in the skeleton^.hy 
which the kind and degrees of accordance between .the 
existing and fossil animals of this genns may be ascer- 
tained; and .which also serve as points jof compazison 
between the gemis crocodile and those fossil saurian 
remains wiiich demand io he placed under olher ^- 
Ueiia. 

Crocodile. — A saurian reptile^ xharactecised by jconi- 
cal tee£h disposed in a sing^ roW!; a broad tongue Jiot 
extensible; a tail flattened on its sides; the land ieet 
paUnated, or semipalmated ; with scales, nearly sqsare 
<m the back, J^elly; lmi tail. jBesides ihese jnose 
general and comprehensLvB characters, ihe /^oBoujpKg 
have also. been found jn eveiDy animal ai iiud gaqw 
which has been* yet examined, and may somefi^Bes be 
traced in their fossil renilEiins. ^Ehe &et, lidth &sb toes 
before and four behind ; only three of these . on^eaish fqqt 
armed with nails; hence, two before and ooe.l^elriiMl 
a|e without nails. I'fae noadvils fiinn a long m^hbdw 
qanal, |:enmoating in the gullet. Thevq^faras of tiie 
Qeck Xmx 4 ;s$peci^3 of &l8e xihs, which, tQUchiiig irt 
^eir eiiteemiti^s, hinder the animal from tiui^g its 
tlQ9(} entirely oa one sid^. The sternum, totqndc^ fi^ 
yond jUbe ribs, giyes rise alsp tp a particul^ spacifts jof 
false rib^, which do not articulate w^th the vejctdbrfi&> 
biut temunate io the aponeurotic expansion. 

* 0«y^«r, a Usard. 
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The genus is.^Mded into ttie foUoWiagmbgenera : — 

l.AlHgaiors.-^Tbe head oblongs its length being 
to-itS'Width^ at the articalation*of the jaws; as 8 to 3; 
thelength'Of 4;he4AHiU'being more-flian a fourth of that 
of the whole head ; the muzzle wide ; the ieeth ttnequal 
in sijse ; and^ at ithe least, nineteen, and sometimes 
twenty-two ^in number, b^low, on eaofi sid^; and, at 
least, nineteen, and often ^twenty above. The iSrst of 
tlie lower^pierce, at a xtertain age, 'the upper jaw, and 
• ihe {fourth, .which are the longest, are received into 
holes iBJthe upper jaw, in^vh&oh Htsej are hidden when 
the jaw is shut. - -33ie toes are conheoted in only half 
their length 41>y a short -membrane. l%e holes in the 
skull, behind -the -eyes, toi'the species in whic^h they ex- 
ist,^ 'Are 'Very «iiiall. 

2. X2r0€od[t2M -(generally :So called}-. — The head ob- 
long, its length '4ouble ita width; the skull bemg less 
than aquatiter of tiie length i^'ftie whole head. The 
teeth unequal, fifteen on each side below, and nineteen 
above ; the fourth toolb of the lower jaw, being the 
longiest on each side, passes Ifirough a groove on each 
£iide of the Bpper jaw. ^e «k?ull has two large oval 
boles behind the ey«s. The hind feetare palmated. 
' 3. Gatrials.'-rJi^e «kull hardly a fifth of the leiigth 
of the ■wliole.Jhe€rf ;> the jaws narrow, elongated, nearly 
cylindrical, and a Uttle enlai^ed at the end. The teeth 
oearly of a •^sise, from twenty 4ve to twenty-seven on 
each side below, and twenty-seven or twenty-eight 
above ; tiie two first and the two fourth of the lower 
jaw pass through grooves on the ontsides of the upper 
jaw. 

The student, it Is presumed, will be aided in. his en- 
.quiries respecting the fossil remains of the Saurian 
animals in general, by reference to the following me- 
moranda of the most prominent peculiarities observable 
in the skeleton of the crocodile, as instanced by Cuvicr 
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in the Crocodile a losange ; observing, that the mi- 
tores and the number of the bones of flie head are the 
same in every species, although their figures may be 
changed in consequence of the difference in the form of 
the head itself. 

The most anterior of the bones of the head are the 
intermaxiUartf bones, which hold flie fore-teeth. At the 
junction of these bones is the opening of the nostrils in 
their upper part, and in their lower part are the incisory 
holes. The maxillary bones are immediately behind 
these, each extending in a long apophysis which holds 
the last teeth, and is inserted between the jugal bone 
and an unnamed bone situated in the sides of the palate. 
The anterior parts of the palate bones are received be- 
tween the maxillary bones; anct the posterior parts, 
having widened a little, are applied to the anterior part of 
the internal pterygoidal apophyses which here form (he 
lower part of the nasal canal, and, becoming extended, 
form a wide horizontal and triangular plate, at the pos- 
terior border of which the nasal canal opens. The un- 
named bones on each side, already alluded to, join ttie 
lateral margins of this surface, and are united obliquely 
to the dental apophyses of the maxillary bone, leaving 
in the roof of the mouth, on each side, a large oval 
opening, surrounded by the bone already mentioned, 
which is considered by Cuvier as the external ptery- 
goidal apophysis, by the maxillary, the parietal bones, 
and the plates of the internal pterygoidal apophysis. 

The jugal bone joins, anterioriy, the posterior apo- 
physis of the maxillary bone, passes under the oibit, 
and terminates behind in a point which forms the outer 
mai^in of the condyloidal apophysis or prominence of 
the skull. 

The space which is commonly filled by one or two 
frontal bones is, in this genus, occupied by Jve distinct 
bones : a middle one, between the eyes, which articu* 
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lates with the hinder part of the nasal bones^ and is 
notched at its sides by the orbits^ and forwarder by two 
other boaes^ supposed^ by Geoffiroy, to belong to the 
ethmoidal bone^ and which form, by vertical apophyses, 
part of the orbital margin ; the two other bones, decidedly 
parts of the frontal, yield apophyses which correspond 
to the post-orbital apophyses of the frontal bone, and, 
with that of the jngal bone, fill up the back part of the 
orbital frame, as in the ruminants. 

The lower jaw is formed by six bones. The dental, 
in which are the sockets of the teeth: these bones nnite 
in front, and form the anterior angle of the jaw. The 
opercular, which covers all the inner surface of the jaw, 
excepting at the fore part, which is formed by the 
dental alone. The coronoidal and angular, the former 
the uppermost, receive in their fore part the end of the 
dental, leaving between them a large oval opening. 
The angular bone turns upwards so as to fill a space on 
the inner surface of the jaw. Between this and (he oper- 
cular bone is another oval, but smaller opening ; and, 
beneath that, a considerable vacuity, as the coronoidal 
does not turn over on to the inside : the anterior point 
of tins vacancy is bordered by a small crescent-farmed 
bon^. The condyle is formed by one particular bone, 
named the articular bone. The coronoidal has not, in 
the crocodile, any apophysis, as is the case in other 
reptiles. 

The teeth are of Ae same nimiber at all ages, and 
are never solid in the centre. They are pointed and 
enamelled ; their surface is striated longitudinally, and 
they have a cutting edge on the fore and back part. It 
appears that they are frequently shed, since they are 
never found much worn, in very old, or even in fossil ani- 
mals. The renewal of the teeth appears to be effected 
in this manner : the germ, at the bottom of the socket, 
gradually enlarging on the inside of the existing tooth. 
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occasio|is in it a depiessicm^ andthl^ii, penetraHn^ and 
splittiag its substance^ caases it to ' be shed. Hie 
first .and the :foiirj(;h- teeth 'below, and the third'above^ 
ate the Icmgestand thickest; and then, in the croco^'^ 
diles and flie alligateray the eleventh below, and the 
eighth and ninth above, are the next in size. In the gAvi- 
als, t^rest after ithe fourth are nearly of thesame size. 
The fourth tooth below, it is observed by Cuvier, may 
bear the name of the 'canine-»tootfa, as it answers to- the 
suture of the intermaxilliury and maxillary bones of 'the 
upper jaw. The five or six iast teeth of each side are 
more obtuse and more compvessed than the others, and 
the crownr is distinguished from the tooth by an evident 
contraction;, this, however^ takes place only in the 
crocodiles and alligators ) 4t is not observable in the 
gavials. 

. The t>er/6&t>re are -sixty ! seven'cervicals, twelve doi^ 
sals, ;five lumbar, two sacral, and thirty-four caadate. 
All the veitebrfle have^ the anterior suffticeS" cOncftf 6 
and the posterior convex, -and both circular! and th% 
annular part, is joined -tO' the body by a-sutute pe>6tiliar 
to this genu» and to. the tortoise. 

The atlas, is formed of six pieces; whii^h aye'dUrtmef, 
being united only by cartilage; ^ The axis is formed of 
five pieces^ . The aflnulaii part is joined to' the body of 
the vertebtse>by sutuve; and the odontoidal- fq^pfayste 
is united to the anterior surface by a cartilage. - 

From the other c^mml vettebrfio proceed those-liftle 
false.ribscoi processes, whicb; by Iheir pretoiii^ agfa&ist 
each other, restrain the motion of the heefci The i^trUcif- 
lar apophyses^ ialthovgh disposed in a position oblique 
to the horizon, .are paralld with thie axis of the spine': 
the spiBQU8iapoph?p3es at^iiigh, a^EfiroWVand ^lightiy itf- 
clined baickwards^ and beneath is a-iMMll^spiinous prtf* 
cess bent A little fofrwards. > 

The first Qf> the dorMi^4rMliiW hal^lti^^jiMI'lipd'*- 
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spinous apophyses ayt continued op|y in tlie fire or six 
first. The four first have only one costal./Ste6^^e on the 
bo^jr, and iine om, their transverse apophyses ; the six 
following have two on tbeir transYerse apophyses ; an4 
tb9 two last have none. 

The lumbar vertebne differ from ilie dorsals fn not 
liaTing any of these faceitesj and the spinous app- 
pliyses^ as in fhe dorsal^ are straigfai;^ wide, and square. 

The two sacral veitebrsd are distinguished by their 
strongs prismatic^ transverse apophyses^ for the sup- 
port of the iliac bones. 

The vertebriB of the tail rese^lbIe those of the loins, 
except in tiim bodies becoming more and more thin 
and compressad; their iaransverse apophyses diminish 
to the fifteenth or sixteenth^ and dien cease ; their spi- 
nous apophyses become narri)wer and longer to ittk 
twenty-second xur twenty-rttiird^ and fihen again diminisby 
and in the latter ones disappear entirely. Each ver- 
tebra from the second has benealji, at its posterior 
edge^ two facetlBs to carry a branched chevron-formed 
bone> like an inferior spinous apophysis. 

^Jiyt ribs are twelve on each side, not redkoning the 
appendices of the cervical vertebras. 'l%e two first 
attd the last aie not joined by a oartilage to the stenunn. 
XJxider Die belly are five pair of cartilages without ribs, 
which are attached to the a)M>Qeurosis of the muscles, 
the two last being fixed to the sides of the pnbis. 

The scapula is very small for Ibe size of the animal. 
Its flat part forms a narrow isosceles triaagl^^ and has 
* no spine: its neck becomes cylindrical, /then tarns in- 
wajds, bec4>nie6 spread, and presents a long surfiBice to 
the clavicle ; at (be external part, forwards, is an apo- 
physis, which, wi& a corresponding apophysis of the 
clavicle, forms the pit in which the head of the hu- 
merus is received. 

o o 
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The clavicle ieigrees very closely in its form, both in 
its head and body, with the scapula ; the edge of its 
flat part being united to the sternum. 

The humerus is curved in two directions ; the tipper 
part is convex forwards, the inferior concave. 

The cubitus has no olecranon nor sygmoid surface ; 
the upper extremity articulates with the external con- 
dyle of the humerus by an oval pit, widest on the radial 
side; its body is rather compressed transversely,: and 
curved outwardly. Its lower end is the smaller, is 
compressed transversely, and is wider and descends a 
little lower on the radial side. 

The radius is nearly cylindrical, and thinner and 
shorter than the cubitus. Its upper extremity iis ova), 
the lower oblong, thinner towards the cubitus. 

There are but four carpal bones; a carpal and a 
(Tiibital, the first of double the size of the other, and 
both contracted in the middle ; a third, which may 
be considered as a pisiform bone; and a fourth, len- 
ticularly formed, placed between the cubital carpal 
bone and the metacarpal of the index and middle 
finger. 

The metacarpal bones have a general resemblance to 
those of quadrupeds. 

The thumb has two phalanges, the index three, the 
middle and the next four, and the little finger three. 
These two last having no nail^ the terminating phalanx 
is very smaU. 

The bone of the ilium is placed vertically : it is con- 
cave outwardly, and convex inwards. 

The ischium is nearly in the form of the clavicle. It 
is united to its fellow by a flat part in the form of an 
isosceles triangle ; its neck is thick, and its head is still 
more so. It has two facettes ; one rough, which joins 
the ilium, and a smooth one which contributes to form 
the cotyloidal cavity. From the neck there passes for- 



283 

wards, and a little outwards, a flat apophysis which 
supports the pubis. 

The pubis is a flat bone forming an isosceles triangle, 
supported by a cylindrical pedicle, which articulates 
with the apophysis of the neck of the ischium. The 
bones of the pubis do not touch, but are carried 
obliquely forwards and rather inwards, ; and are , sup- 
ported by the same aponeurosis which retains the false 
abdominal ribs. 

The femur is a little longer than the humerus, and is 
curved in a contrary way. Its head is compressed in 
nearly a horizontal direction. Its only trochanter is a 
bluntish projection at about a quarter of its length from 
the top. Its lower extremity is widest in its trans- 
verse direction, and divides behind into two distinct 
condyles. 

The tibia differs less than the cubitus does from the 
general forin in quadrupeds. The fibula is thia and 
cylindrical; the head is very compressed; the lower 
extremity rather triangular. 

The calcaneum does not differ from those of other 
quadrupeds, as do the other bones of the extremities. 
The astragalus is of a very different figure from that 
which it in general possesses. It has four surfaces : an 
upper one, small and square, to receive the fibula; an 
inner one, oblique and elongated, for the tibia ; an ex- 
ternal one, in the form of a crescent, which bears 
against the fibularian prominence of the calcaneum. 
All the lower part is occupied by an irregular tumid 
surface, the posterior part of which rests on the astra- 
galian apophysis of the calcaneum, and the remainder 
supports the two first metatarsals. There- arc three 
other bones which may be reckoned among the tarsal 
bones. 

The metatarsals are not particularly remarkable: 
fhey are larger and more equal dian the metacarpal. 
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fM natiitelr bf the t>ha1aii^ tix^, hti^unih^ l^iih ttl^ 
great toe^ two, three^ four, four; the littfe tde hhH too 
nail. ^ 

It i^ i^ecesdaty to Db««hre, tbirt thfe ptefcfedittg sk*teh 
is referKble tb all tile Spftcies of ctofcddttefe ; even the 
he^A of the Ctoiiea2, thb head ^s^faich hh& so j^ailicul^ ik 
fOrM, has lilc^ sak^6 bdhea a^ tb^ oih^t^^ but, to Ir^et 
them cMfe^able to the j^tekt iMgthenitig of thd iMisiAty 
they exist in different proportions. 

GaVier notices a cnriotis niodi8c^6n of the Wphe- 
Aoidal |>Iates which form d vatilt toyet iltrii ^tiAiJe b6h^, 
mtkkiiig^ instead Mf a i^emicjrlindricdl taibii^, u hollotlr 
of «h^ size of a heti's teg^, whtbh cbmmutoicAttds t^ 
th& bAsal c^al otly b;^ a mi^M&ig-i^i^ed opening, fi^ 
hjBts liol teeh it In Ifte little &ttviat; mA fvMh liaVDorg 
seen this part more inflated in the old crocodiled ih>tti 
We fhiSS^s fbkA iti tiie yt>Mi^, be is in^ stit^ that it 
iiifty Mi be, fts ih otbd^ sin«s% ^ Vest^ of ^^e. 

 

Fossil Crocodiles and otK^ l^iMUn Aii^Mits *. 

Order. Sauri. 

toivisidn I.— Agtt^iib^ \vith Ve^At ^v^h, WA ftp^tr- 
fic^y ^st$6ct. 

1fi%nA"s i.^^t^ocoditus. 

Thfe t'^^O Species bf ti[6hJE[eur and fiavre f. ' 
^CUt *Croii6dxtus prisctis ot Soeinmering (idumch 
Trdn&acCions). 

^ ffavlbg b^ JfaVbireti 'by the Rev. W. b. <^6tay^i>6 "^fifb ^ 'ifit^- 
imi'tic arratfiemient 6f thfe ttitjls^tli <>f tflis sctfftoii> iM4 n aAu|^tt < ^ 
RtatcAmeiit of their i^cctive charhcters^ I Imf^ intrdduC^A tMk '^lOliWI 
communication into the text ; placing^ M notes, iwSi eoHateral inattd' m 
appeared to be 'required. 

t The remains of crocodiles have been found in the neighbourhood of 
H<inKlefir ^ Havi^, Mj^ecHAk vt^Hr<^ tb6 'cefelAratbd'Cavrer has ascer- 
tUhfea the tttOftt ibfcrcstjiig ci|i<*iftiiamce^. ITbM ^oni^^M'st^^d to «l&^ 
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Spi^cieiit fetind ill Englattd :-^ne specim^ was ob- 
tAitied ft-dfn the Piikt>eck stone (now in the possession 

beM IfoMd ul a bed of gfeyidi Mm catcareonA ftiart, trhieb, fh>m tiie sub- 
sequent reiearches of M. de ia Bcdie^ a)>t»eiffi to be tbt laiie i*ith the 
blae cVkj o^corriDg imni^diately beneath the green siad in the Weald of 
Kent, the Isle of Wight, &c. The under jaw is, shown to be that of a 
crocodile by its diape : by the conical striated teeth, with cutting edges, 
placed Id didtiiict* brockets, and with a cavity receiving the replacing 
tooth, tlift kiltu^es afoo show that the boneft of the jaw are tix in number 
oii eatil tide, ftdaily igrettifig hi tbeir forms with tlioee k the gavial ; bat 
in these jaws the branched part is longer than the anterior united part, and 
the angle made by the branches is not so open as in tlie gavials. The sepa- 
ration o^ the branches extends more among the teeth, there being in these 
jaws seven teeth in each branch ; wiiilst, in those of the gavial, there are 
but two or three ; and, at the same time, the whole number is less in the 
fossil than in the recent gavial, there being in the fossil but twenty- two on 
each side, whilst in the gavial tliere are twenty-five. Nor is the oval hole 
to be seen in the outer side of tlie branch, as in the lower jaw of the gavial. 
In these jaws the anterior end finishes in a poinU instead of spreading out 
as iu the gavial. The jaw, too, is less depressc^d-juid more cylindrical than 
iu the gavial ; but, in one specimen, a greater a|^proximation to the snout 
of the gavial, (especially as to its flatness, was bbscrvable, from which the 
existebce here of two fossil species was suspected. 

lliis supposition appears to have been confirmed by the examination of 
the accompanying vertebrae. The genus to which these belonged was de- 
termined by the body and the angular part being joined by a suture, which 
occurs Only iti crocodiles and tortoises, whilst several other characters de- 
cidedly show that they belonged to two different and to two unknown 
species. 

In one specimen, containing the atlas and axis, a particular species was 
evinced by the tubercle of the axis appearing to be adapted for the articu- 
lation of Iwo tieads of a false rib, as in the succeeding cervicals ; whilst iu 
the existing Crocodile there is but one. Anotlier character, still more 
itrikihg, is observable here, and m the succeeding vertebrae ; the posterior 
sUHkce, Which is convex in all known crocodiles, is liere concave; the 
atftcrior soffhce of the succeeding vertebrae bdng of a convexity adapted 
to the posterior concavity of the axis. This concavity, however, appears 
to ditoini^ in sottie of the succeeding vertebrae, and, iu some, the two sur- 
i^c» appear to 1]iavie'h6en similar, nearly fiat. 

The transverse apophysis arises by four ridgos which form for it a pyra- 
midal base; and in the place of a single interior spinous apophysis, as in 
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of Mr. Johnson of Bristol), and another was found in 
Oxfordshire, at Gibraltar, on the Cherwell, in cornbrash 
(now in the Oxford Museum). 

These are clearly distinct from Cuvier's first species, 
but may perhaps agree with his second. Vertebrae, ap- 
parently of that species, are found between the Kim- 
meridge clay and coral rag, near Weymouth. Croco- 
dilian vertebrae are also mentioned as existing in the 
Sussex chalk, and vertebras of the same species with 
those of Honfleur are found in clay between the green 
sand and the iron sand of that county ^. 

known crocodiles, two ridges exist here, each terminated by a tubercle. 
The bodies of this series of vertebrae are more contracted in their middle 
than they are in tlie known crocodiles. 

But in the same bed, and often mixed with these, are fonnd the vertebrae 
of the other unknown crocodile allnded to. These vertebrae are not con- 
tracted in the middle; their transverse apophyses are not formed by the 
union of projecting ridges ; and the chief circumstance in which they difl^r 
from the fossil species already mentioned, and from the recent crocodile, 
is, that neither anterior nor posterior surface of their bodies is convex, bat 
both of them slightly concave. The sutures, and the disposition of the 
apophyses, are, at the same time, such as generically distingnisb cro- 
codiles. 

* It was with peculiar satisfaction, that, whilst this part of the work was 
in tlie printer's hands, I was favoured by William Khodes, Esq., with some 
fossil bones which had been found in a pit dug in the London clay, at 
the depth of eighteen feet from the surface, in Hackney Fields. Finding 
these to be the remains of a crocodile, and being aware that no such re- 
mains had hitherto been found in this formation, I immediately repaired to 
the pit, with the hope of securing the remaining parts of the skeleton ; 
but too late : all the other fragments were irrecoverably lost, except a f^w 
broken vertebrae. On perceiving tlie skeleton, wliich, I was informed, 
was lying in a curved position, the workmen rushed on it with their pick-, 
axes and shovels, each striving to obtain a portion of the supposed mon- 
ster, until its demolition was accomplished. 

Tlie pieces which I obtained were two small fragments of the upper, and 
one of the lower, jaw, with a series of the vertebrae, and two obscure 
fragments of the leg. 

Fortunately, the two pieces of the upper jaw, on being placed together^ 
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It is unceiiain whether the remains from Whitby 
(lias), described in the Philosophical Transactions, are 
really crocodilian*. ^ The remains described by Stuke- 
ley, in the Philosophical Transactions, and which were 



gave the formation of the snont, from the ninth tootli to its anterior ter- 
nii nation, and yielded a complete fiew of the grooves for the lateral ad- 
mission of the large fourth tootli on each side of the lower jaw. The 
teeth were broken off to the margin of their alveoli *. bat they thus 
shewed, in their transverse section, their catthig ridges, their striated 
surfaces, and their central cavity, beautifully encrusted with bright py- 
rites. The fragment of the lower jaw also was of its anterior termination, 
but of only half the length of the two fragments of the upper jaw, and 
contained four teeth on the left and two on the right side. 

The form of tlie two conjoined pieces of the upper jaw, gradually ta- 
pering anteriorly, but enlarging at the termination, with the lateral grooves 
for the fourth tooth on each side of the lower jaw, proved decidedly that 
it was not the jaw of a gavial, or of the same species with the one whose 
jaw was discovered at Honileur. The characters possessed by the jaw are 
those of the recent species. Crocodile a museau ai^» 

Tlie fragments of the vertebrae, though slightly inutiUited, furnish nsefnl 
and interesting information. Unlike the vertebne of the two fossil species 
of Honfleur, as described l)y Cuvier, they have, throughout the whole 
spinal column, the anterior surface concave, and the posterior convex, 
and so strongly so, as fully to equal, if not exceed, those of the recent 
species m this respect. 

I could procure only twelve vertebrae : of these, two were cervical ; one, 
anterior dorsal; seven, posterior dorsal and lumbar ^ and two, probably 
anterior caudal ; but the marks for the articulation of the chevron-bone 
were not visible. They corresponded so very nearly with the vertebrae of 
the recent crocodile in every particular, as to require no farther description 
than that which is given by Cuvier of these ; his figures would also eqtuUy 
serve to represent them, for they difier only in having the extremities of 
their spinous and transverse processes generally broken off* 
' Of the uncertain fragments, one bears somewhat of the curved outline 
of the humerus, but, of the other, no opinion can be safely proposed. 

It does not appear, from what is at present known respecting this fossil 
animal, that it specifically differs from the recent crocodile. 

• ** The bones (Mr. Conybeare says) whidi I have seen from Whitby, 
are of the Ichthyosaurus and PUstosattrus ; I have seen no other/' 
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^opposed by Cuvier, from the incarrectoe$s of the 
plfite, to belong^ to crocodile^ are decidedly remaUis of 
Plmosaurus ; nor haye aay crocodilian remains been 
found in the lias of the, south-western countries. The 
crocodile said to have been found in the Derbyshire 
mountain lime^ is asserted to have been a distorted 
OrtJu>c^ratite. 

Gmus II. — Monitor. 

Some species of this genus are found in Thu- 
ringia *. 

lyivision 11. — Enaiio ^awn't^ comprising genera dif- 
fering from the recent, and fitted to live entirely 
in the sea. 

^ In the cnprous and bitqminons schists of sever^tl parts of Tburingia f^« 
found numerous impressions of liaKeSy and of other animals whicl) l^d bee9- 
isnpposed to be the remains of crocodiles and of some specif of ap^.. 
This schist, nvhich at Mansfeldt, Eisleben, and Ilmenau, is so celebmted for 
the beautifully ^yritioil impressions, rests upon a red sandstone, wbicb, in 
many parts, contains coal, and has over U beds of limestone containin|; be- 
lemnitcs, terebratulae, enUochi, and tlic i^emains of other animals of very 
early creation, and of marine origin. 

The remains of fishes, thus found, have been considered a3 belonging to 
fresh-water fish -, and Cnvier observes, that the observations m«<lo l>y hilQ 
respecting the supposed crocodilian remains of this schisty iQUStaeryato 
confirm this opinion, Jie having ascertained them to belong to 9omt of the 
luinierous species o( animals, comprised by Linipeus under the tenp of 
Lofierta monitor ; and of TupintmhU, by Dandin: animals uhic^^qnelft 
marshes aiid the shallow beds of rivers. Thus, as our justly cflebiryajed 
teacher instrnqts us, we have here fresh proofs of fresh-water animals beiqfE 
covered by immense masses of the most ancient marine prodactioRs, «q4 
showing that the sea has repeatedly covered our c^mtinents. 

The fossil remains which have been thus given to ,^eir proper animals, 
are — 1st, the supposed Crocodile of Spence ; 3d, tlie supposed Crqeo^lU^ 
of liink j 3d, the Sapqjou of Swedenbourgj 4th, a skeleton in tiie Royal 
Museum of Berlin. The supposed skeleton of a croco(}Ue ip tbi^Cahiiif t 
of Dre^en is supposed also to belong to the JIfmtin's. 
t traXioff, marine, and 2«w^a;, ji lizard. 
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IcMhy6s0mru8*. ^ A. marinie^ ovipHroiui ankaal ; otoaely 
agreetog in the whole osteology t>f five head and stenraiti 
with the sauiiim tribe, except that tile bones are mraally, 
as in fisdi^ united fay squamous sutures; and approx^ 
Imating to fish in some parts of the structure of its yer- 
tebral ^olumn^ and> in others, being sttt generis. The 
four extremities are decidedly sui generis, and may be. 
In some respects, considered as forming a link between 
ii^t and fins : these are called paddles. 

The following are the most essential pattictdars ire- 
epecting its structure :-^Dentition. The teeth are ndit 
lodged in separate alveoli, as in mammalia and croco- 
diles, nor do they adhere by a bony union to the inntir 
eide of the maxilla, as in otiber sautians, but lie loosdy, 
retained only by the fibrous substance of the igtilii in a 
eontinuous furrow formed along the maxillie ; %his fur- 
row being only slightly contracted between the teetii. 
The secondary teeth, which replace the first set, ui^ 
not formed in separate alveoli in the maxilla, but close 

* NatmaKsts are imder great obligation to Sir EdwaM Home aod Pr^' 
Ikuor Buckland fi>r their \on% codtimied peneveraac^ ik Hie totett%iiltlMis 
rtspecting tbe nature of this fossil auioiai. 

At tbe desire of Mr. Conybeare I «tate» tbat^ iki .^drawing up tbe 
foUowiog notice, wbich inckides an ootUae of the progress made in deve* 
loping the structure and relations of tbis animal since his communication to 
the Geological Society, be wishes to acknowledge bis bbiigationto to the 
•ine friend to whom he has allnded in tbe puMMied menoiry us inclined Co 
tflkr the /^Afftyeliwrus.ratiier to the lacertian dh ision of Ae fikMrt IbMi la 
tbe crocodilian Qrpe. It has been bis own endeBTonr to expose^ as Ibirly As 
possible, its relations with both. 

The account above given of its dentition is now confirmed by a soite of 
decisive specimens of teeth, both in, and detached firorn^ the jaW| contain- 
ing every stage of the proceis. It wiH at once be seeo^ that it differs 
most essentially from that of the JlfMilor, &c. in whose teeth a large bony 
accretion, supplying the phice of the root, ttnitei then to the maxilla, with 
which this osseous mast is organically bicorporated: the new teeth, feroMNl 
ju distuBct alveoli, pierce laterally, or tiansven<»ly^ across this osseons 

pp 
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on the inner side of the roots of the first, which are 
deeply excavated to receive them ; thas they penetrate 
into and grow ap withm the interior of the old teeth, 
which they finally push or rather lift out. All the ap- 
pearances in these stages of growth are absolutely con- 
formable to those exhibited in the teeth of the crocodile, 
excepting that, in the crocodile, the old tooth, from the 
size of the conical alveolus containing it, does not ad- 
mit of being pusl;ied out veithout being previously split. 
But after these stages a diflerence takes place, for, in 
the crocodile, the teeth always remain hollow, a very 
frequent and reiterated succession of new teeth taking 
place ; whereas, in the Ichthyosaurus, as in Monitors 
and other Lac€rt€B, their succession being less frequent, 
the hollow becomes filled in age by the ossification of Hie 
pulpy matter. This is the only point in which the den- 
tition of these animals agrees. The bones of the lower 
jaw nearly resemble those of the crocodile, excepting 
that the temporal muscle, rather than the masseter, ap- 
pears to have been employed in raising it, whereas in 
most species of crocodile the former muscle is a 
mere rudiment : hence the coronoid process is more de- 
veloped, and the great oval hole, so characteristic of 
the crocodile's lower jaw, and probably serving for at- 
tachment to the masseter, is reduced to a long .deep 
sinus. In these respects the Ichthyosaurus resembles 
the Monitor and other lacertians, but difiers in the ge- 
neral contour of all this part and of its constituent 
bones, especially in the^ almost entire concealment of 
the articular bone within it, which, in these, forms all 

In the IcMhyosoMnu theie is do similar osseons union, but die base of the 
tooth, which lies qnite freely in its place, is a simple prolongation of die co- 
nical body of the tooth, exactly as in the crocodile. The dentition is a point 
so important, that it has been necessary to dwell upon it more at length. 
The iUustratioD of these points will form the subject of a meinour shortly 
to be laid before the Geo\o|!ica\ Socio ly. 
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the external and posterior part ; the Ichthyosaurus agrees 
in these points with the crocodile. 

In the head the position of the nostrils is peculiar, 
being behind the snout^ and close in front of the orbits ; 
bnt the posterior opening of the nasal canal into the 
throat is placed far back^ behind the internal pterygoid 
processes^ which, as in the crocodile, form a continu- 
oas plate beneath it ; consequently the whole structure 
of the roof of the mouth assumes an arrangement com- 
pletely agreeing with the crocodile, and entirely distinct 
from that of the olher lacertians. The bones surround- 
ing the orbit are not very distinctive, but agree rather 
with the crocodile than with other lacertae ; the scle- 
rotica, however, resembles that of the latter class, by 
its division into scales. 

The cavities behind the orbits, compared in the Geo- 
logical Transactions to those similarly placed in the 
crocodile, bear, in their extent, a* greater analogy to 
the temporal fossae of other lacertae, since the temporal 
muscle which is attached near their edges, being in both 
the Ichthyosaurus and lacertians the principal mover 
of the lower jaw, requires greater space, whereas, in 
the crocodile, it is scarcely called into play, except in 
the gavial, where these fossae necessarily have their di- 
mensions much enlarged. These post-orbital fossae of 
the crocodiles, however, may be considered as the true 
analogues of the temporal fossae in the other lacertae, 
serving the same purposes and surrounded by the same 
bones, so that the difference in this respect is not ma- 
terial; it arises only from the greater employment of the 
temporal muscle, and cannot be compared with the 
differences, in the same respect, between different spe- 
cies of the crocodile, for instance between the Caiman 
a paupieres osseuses and the GaviaL 

The most striking difference, perhaps, in the whole 
osteology of the head of crocodiles, «av4 ol\5kfc\ \a.c^\\sR,^ 
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ii^ ia ttie pMterioi parte of the head ; the position and 
mode of connection of that dirision of the temporal 
bone which articulates wtth the lower jaw^ and the place 
of the meatus auditoriMis^ In these respects, the Xci* 
ikjfosaurus approaches nearly to the crocodile, and re* 
cedea entirely from the o&er lacertas. 

The vertebrsD agree with neUfaer class of Sauriansp, 
but, by their deeply hollowed and doable concave fionn^ 
approximate to; those of fishes, closely resembling those 
of the shark m their proportiops : in order further to 
facilitate motion in every divectioi^he amiular part baa 
a distinct articulation with the body ;. a provision pecn* 
liartoUiis animal. 

The hfimero-stemal parte consist like those of the 
lacertse generally, and of most oviparous aninmls* ex«- 
cept fishes, of the furcula or olavicular arch*,, tiie 
scapulas, two bones representiog the coracoid pro- 
cesseS), and humeri. These last support the paddle^ 
consisting of. many series of small polygonaL bone«^ 
very greatly surpassing, in number,r the^ phalangi^ of 
quadrupeds, or even the analogous boneaiu-tbefinsoC 
fish. 

SpecwI. J. commimrii.-^Tbfi apex of the teethrftnui 
a cone lese acutely pointed than, iir the foBom^ 
ing species. The head,^ figured in. the FbSo^ 
sophical Transactions, far IStB, FL Uh: ber 
longs to it; 

Sp. II. J. tenuirostris—The apex of the teeflt is 
more elongated and more acute. The hanii 
figured in the Philosophical Titmsactibnei fsr 
1820, Pt. XV, belongs to it. 

Sp, HI. /. pkityodon.^-^The teeth are more flat and 
smooth than in the former species. It is not 
yet figured. 



AU ibe0e q^ecfao^ in which the teeth form the Biost 
obrioos dJgifeigmnhiHg mark, are fboiid: in the lias; one 
oih^ species^ at IeMit» i^ found in the Kiumeridge clay, 
and 13 sttfficientljr characterised by (he cootoor of the 
cervical vertebrse, but the difference would not admit of 
description in an elementary work. The remains of 
the Ichihffosmtrtu are also found in tbe calcareous grit 
under the coral rag, and in clay above the iron sand ; 
so that it may be considered as common to all the 
beds between the red marl and green sand^ or perhaps 
chalk. 

PlesiosaufTiS*. — Mr. Conybeare observes, he has 
nothing to add here to the generic description given in 
the paper in the Geological Transmcttons, except that 
the dentition appears to have been as in crocodiles^ and 
the teeth to be placed in alveoli f. 

# 

* w%mt9if, appMiGimate to, and 2««0>c>. a limvl. 

t To render tbe present account more perfect^ it bas been thought pro- 
per to- intpodncej from tbe paper of M«88ni. dte laBeche and Conybeare, 
the fbnowia^ abridged aecenst of their obsenratiomi^— 

The .newly-discovered animal adds another to that fiunily, whtcb, ap- 
proaching^cloaely'ttf the licard finnilyvandetpectaUy to the genus Crocodtie, 
differs from it in many important oharactecsy. espeeiaUy in tbe structure of 
their paddles^ which postess' an- intermediate sCrocture between the feet 
of qnadn^dn and< the fins of fishes, and approaches^ in many respects, 
most nearly to the paddlmr of turtles. 

Thismitoal aippeam 1» be iDt«rmedi«te.' between the Cfeodii$ and IcA- 
thffoittiints; bnt whifot the Mihihtfmmnur recedes fimn the forms of the 
Hrard ftmily, and approaches tbose of fishes,, tbe new animal approximates, 
in these respects, more neariy t<K the Croeodiie: they therefore describe 
Plenostmms as a marhie-anlmrf, inlenvedlaie utilrslnieUire between the 
hktkyo8tHum» and' Crocsrille. 

Tbe teeth hate not been- decidttdty ascertained: a. peculiar tooth, how- 
ever, sot belonging' to any species of lofctAysMitnts^ yet evidently of the 
crocodilian type^ occurs in the lias, and may, witb great probability, be 
refiBtred'to this anhmri^ 

Ham happy' iir bavilBg been fsfoored by Mr. Con|rbeMis> since the pub* 
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Species t, PL priscus.-^The cervical vertebras in this 
species are the thickest in the series. All the 
bones of this genus, figured in the Geological 
Transactions, belong to this species. It oc- 
curs in lias. 

Ucation of his paper, with the following acconnt of the head of thif ani- 
mal, which has been bitely ibnnd : — 

** Of the head of this animal only a single specimen approaching to com- 
pleteness has yet occurred. It was diiicovered by Mr. Thomas Clarke, in 
the lias of Street, near Glastonbury : unfortunately, it is much crushed, 
but is yet sufficiently perfect to exhibit its most essential osteologieal cha- 
racters. 

<< These characters when viewed collectively, present, as might buve 
been expected, an assemblage sui generis ; taken separately, they exhibit 
partial approximations to the lehlhyosaunUf the Crocodile, and the Laeet' 
iian family (more strictly so called, as considered exclusively of the croco- 
dilian branch), nor is there any structure which may not be paralleled from 
one of these tliree types : on the whole, we should be inclined to pro- 
nounce (though not without hesitation) the approximations to the latter 
class to be most close and important. 

'^ Its general contour, the character of its temporal fossae, and the po- 
sition of its ossa quadrata, resemble the Lacerta, Iguana, &c. ; but the 
small size of the nostrils, the conformation of the palatal and pterygoldal 
parts of the roof of the mouth (as for as the specimen enables ut to judge 
of them), and the dentition, remove it from this type. 

** It agrees with the Ickihyosaurw in the position and small siae of the 
nostrils, and in the structure of the palatal and pterygoidal parts (in which 
both animals approximate to the crocodilian type) ; but it difiers in the 
comparative shortness of its snout, which gives an entirely dissimilar cha- 
racter to its whole contour, in carrying its teetii in distinct alveoli instead 
of a continuous furrow, and in all these points which we have mentioned, 
as peculiarly resembling the proper lacertian tribe. ^ 

« The only circumstances of peculiar analogy with tiie'crocodile, are Uie 
dentition (as before stated) in distinct alveoli, and the distribution of the 
holes in the maxillary bones giving passage to the branches of the maxillary 
nerve. We have already mentioned the analogies which are common to 
itself and the Ichthyosaurus. 

** Like the Ichthyosaurus, then, this animal seems, in a certain degree, to 
have blended the characters o£ the lacertian branch of Sauiians (pro- 
perly so called) with those of the crocodile, and to have been, in the same 
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Species II. PL recenlior? — The cervical vertebrae in 
this species are the thinnest in the series, and 
scarcely thicker in their proportions than those 
of the Ichthyosaurus; while the dorsals are 

manner, distinguished from all recent Swu.ria'M by an inferior develupement 
of the olfactory organs/' 

Tlie vertebrae agree more nearly with the crocodile than w^ the Ichihy, 
osaurus ; their annular part is attached to the body by sutures, and there 
are transverse processes throughout the greater part of the dorsal vertebrse, 
which, together with the whole of the annular part, very nearly resemble 
the corresponding forms in the crocodilian type. They differ from them, 

1. In place of being concave at one extremity and convex at the other, 
thus articulating by a species of ball and socket-joint, they are slightly con- 
cave at both extremities of their body, but again slightly swelling in a con- 
trasted curve near the middle of the circular area. In these features, how- 
ever, Mr. Conybeare observes, they agree with one species, at least, of those 
found in a fossil state in England, France, and Germany, and all the fossil 
species appear to have this structure iu the posterior part of the column. 

t. They differ from both the fossil and recent crocodiles in much nar- 
rower proportions ; though far less so than do those of the IchthyoHmrua, 

3. The number of cervical and dorsal vertebrep in this animal appears to 
be fbrty-six ; a number almost double that of toy recent saurian animal, 
and greater than even that of the Ichtkyoamarta^ which does not seem to 
possess above forty-one. 

4. They farther differ from both recent and fossil crocodiles, in having 
the ribs through tlie greater part of the dorsal series articulated only to the 
end of the transverse processes ; at least, twenty-eight appear to be thus 
circumstanced, whereas this takes place in the three last of tlie crocodile 
only; in the other saurian animals, however, all the ribs are thus borne; 

Colonel Biroh*8 specimen exhibits a series of sixty-three vertebrae, but 
several appear to be missing, and it comprises only the first twelve of 
the tail : there are as yet no nileans of surmising even the number of 
caudal vertebrae. M. de hi Beche has a continuous chain of eighteen mid- 
dle dorsal ; and, in the late Mr. Calcott's collection, there is another conti- 
nuous seriea of nine, the eighth of which carries the last short rib ; this 
specimen seems fortunately to have succeeded almost immediately to the 
former. The cervical and first dorsal vertebrae appear to have possessed 
similar forms. They have no transverse processes ; the line of suture with 
the annular pact is angular, and they have on either side of the body a 
double notch, into which appears to have been inserted, by a double stem, 
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of ihe same proportioiis as the former species. 
Hie annular part of the vertebra is also per- 
manently distinct from their body, articulating 
in a regular socket, as in flie Ichthyosaurus ; 

n tttbercBlar procMi correfpoadiBf to the inferior tobcrde in the cervical 
aod anterior donal vertelirae of crocodiles, and, like it, bearing tbe ftbe 
ribf wfaicb protected the neck and the firrt true ribs. 

The poiitioD of this doable noteb is near the bottom of the side in the 
first vertebra, and gradoally ascends till it almost rises to and rons into the 
annolar sutnre in the twelfth. In the course of the succeeding four vei> 
tebras, the npper of the tvro notches mns into and extends the margin of 
the ammlar sntore ; and, in the next (the eighteenth)^ the lower notch be- 
comes a distinct tubercle; tfan^two articulating sorfiices are afforded, oaa 
on the f uberde, and a second oa the cavity formed by the prolongatioB 
of the lip of the sutnre, of which the former most receive the head, and the 
latter the tubercle of the anterior ribs, A similar structure existx ui tb% 
cervical md anterior dorsal vertebrae of the Jththyimtmnu; and it «9f<» 
responds also in some degree, at least, in the office of these parts, with 
the first dorsal vertebra of the crocodile, in which the transverse process is 
not yet fatly developed, and remains only a tubercle. At length the lownr 
toberde also disappears, and is swallowed up in a still longer pndoi^tion 
of the margin of the annular suture ; at the same time, the stems by which 
the annuhir part was attached to the body expand their bases laterally, am 
as to form incipient transverse processes. All the vertebre, from the fint 
developement of the transverse processes (twenty-seven in number), carry 
the ribs on a single articuhiting snr&ce at the end of that proceeit like the 
three last dorsals in the crocodile, and the whole series a most «tiitr 
sanri a na. The pointing upwards of the transverse processes in the mi d d i t 
of the series seems intended to give a wider sweep to the ribs flanking the 
thorax and the abdomen. 

The lumbar and caudal vertebrss appear to diffn* in form from one aiNK 
ther only in a less inflection of the lower mai^gin, fer the purpose shortly 
to be mentioned ; they are, however, very distinct from idl the othcfs • 
they have no regular transverse processes, but, instead of them, two oepar 
rate bones flattened at the extremities, and articulated into a socket sMar 
the upper part of the sides of the bodies of the vertebrss { their post* 
tion is exactly horisontaL ' The IciUJkyesetfriis' appears to have had similar 
bones. The lower margin of tiiese vertebne on tiie posterior extremity ia 
inflected so as to form two regular indentations, exactly as in the sroco- 
dih, for the reeeptioo of the ehevroU'sbapBd bone beneath Hae taiL The 
middle dorsals are considerabVy \«r^«i Wivti ^9%e ^^ \Vi^ «jkVc«mities of tire 
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att^not tuiohyloidi^ iA ^ MeHk ^ttmnal, as in 
PL ptiiSiMH i fet tbe ^etaX ntisaogy of (he 
bones^ as far as hifbetfo AnefhtfieaAMl, seems to 
warrant their being regarded as a distiffct sjfi^ 
etesr It iMM not yet be6ir desoribed« 



coUuai^ There hiv^ Heeay U yei^ ntf meeov of ev«n mnnldUg tfa^ 
ber of caHdal vertebne. 

It appears, then, that the vertebral colnmn of the PUsttrnmu reeedee 
ih>m that of the Ichthyomurua in alf tBe points in which tlie latter ap- 
preadiea to l6e My ttrnctore; that the' intervertebral itabs'tance most 
have beett- d^ostfd macB «i iki the Cetaeea, antf tliat on (Ms^acconttt; n 
wen as* beoaose the annular parts were firmly attached to the bodi^ aiM,' 
therefore, by the locking, into one another of their articnlalinf pn>ceiser/ 
ninst have given a considerable degree of stabifity to the colomn, k nftiat 
have possessed, in a much less perfect manner, the flexibility which fiKili* 
tates the peculiar motion of the Ichthyosaurus and of fishes. But this was 
mUM less ileeessary to these auiniab, itiasmuch tfs the stMietiikV of their 
extremities rendered them much more powcMhl inUfntBieBts of progression. 

Mr. Cooybearc states, tbat he hatf never seen the- bone wMeh he had 
called, in the Ichthyosaurwiy the furcnla or sternal arch, which he thinks 
it is most probable, from th^form of tlie scapula, must have existed in this 
animal also. 

The bones of the anterior' esttl^mity, tfael flat clavicles* sinrilar to those 
of the Ichthyosaurus^ the scapula and humerus, were founds though loose 
and detached; Two beties i^i« also funtid' to virtudi Were assigned the 
office of radius and nlna, their articulating surfaces agreeing* at one" end 
with those of the humerus, ancT, at' the other, with those of the paddie. 

The three first paddle or carpal bon^ have a" gelierar resemblance to 
tlM plJodangee- of reptiles, but are aM^ flettefted. T&e sbri^ of snbti^ 
bones forming the paddle was- very nnmeron^ appvoeebhlg,' itf tbis^reit^d^ 
to the structure of the analogous part • in tttef icfc^ ^ fo sa a ra^ vfithaiericip^ 
of round bones like those which form the external' boaef of thelditbyo- 
satfrian paddle. 

Thus, therefore, Mr. Conybeare observes, a geneial simitfariiy oiToit^anlsa- 
tiot* botMi^ea thit important membet in^tbe PfeiiMHumt aifd IlsliX^yuktii^us 
appears to be cMablishcNi ; whiUtlon the other bandy a' codofpariton witfr 
the paddle* of the seapturtle will exhibit juofafirasb attalogietf » teriildjtair 
that, in respect of the various forms of the animal extremities, the PU»ia^ 
mtwrus holds, as it wefti^.> a tnaddleplaeabetweeirit^sfl#^he Ickthyosamima. 
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Its geological habitat is the Kimmeridge 
clay near Weymouth^ and in the Headington 
quarries near Oxford. 

Megalosaurus *. 

An animal, apparently approaching the Monitor in 
its mode of dentition, &c., not yet described. It is 
found in the calcareous slate of Stonesfield, subordinate 
to the upper part of the lower or great oolitic series, in- 
cluding the forest marble, &c. Drawings have been made 
of the most essential parts of the animal, now in the Mu- 
seum at Oxford; and it is hoped a description may 
shortly be given to the public. The animal must, in 
some instances, have attained the length of forty feet, 
and stood eight feet high. 

Mosasaurus. — The saurus of the Meuse, the Maas- 
tricht animal of Cuvier. 
As Cuvier has not yet given it a name, this name 
is suggested by Mr. Conybeare until he has 
done so. 

Species I. Described by'Cuvier. 

II. Lacerta gigantea of Soemering. 

This animal is considered, by Cuvier and A. Camper, 
as sui generis; its head placing it irrevocably between 
the Monitors and the Iguanas. But, as is observed by 
Cuvier, how enormous is its size compared with aU 
Known Iguanas and Monitors. None of these have a 
head longer than five inches ; and that of this fossil ani- 
mal approaches to four feet. 

Its mode of dentition distinguishes it from the croco- 
dile. Its teeth have a central hollow, only whilst grow- 
ing ; this at length fills up, and they generally become 

* fxtymXca^, great, and 2«vf«r, a liaard. 
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entirely solid/ being fixed to the jaw by means of aft os- 
seous and fibrous body^ whicb^ although they are Inti- 
mately united with it, is very different from the proper 
substance of the teeth. The replacing tooth grows in 
its particular alveoltis^ which is formed at the same time ; 
and, at length, it pierces the osseous body bearing the 
former tooth, at its side or across its substance ; and, 
as it grows, it detaches this body by interrupting its or- 
ganic connection with the jaw, and occasions it to fall, 
like the horn of the stag, by a species of necrosis, the 
old tooth falling with it : the new tooth, with its osseous 
body, improperly called its bony root, takes the place 
the old tooth has left. 

In the lower jaw are fourteen teeth, nearly regular in 
size, and about ten or twelve foramina, or rather holes, 
for the passage of vessels, &c. The coronoid apophy^ 
sis is raised, obtuse, and wide in its anterior margin, 
as in the Monitors. In these, and other points, the 
jaws agree more with that of the Monitor than with any 
other saurian. But the palate bones, unlike those of 
the Monitor, were found to be armed with teeth, a cha- 
racter belonging to the Iguanas. These palatine teeth, 
eight in number, and necessarily small, appear to have 
grown, and to have been fixed, shed, and renewed, 
like those in the jaw itself. 

All the teeth are pjrramidal, a little bowed ; their outer 
surface is flat, and distinguished by two sharp ridges 
from the inner surface, which is round, or rather semi- 
conical. 

The vertebrae, like those of the greater part of the 
saurians and ophidians, have their bodies concave for- 
wards, and convex backwards. From the form of 
those, and particularly from the great size of the chev- 
ron bone, it appears that the tail was, like that of the 
crocodile, long and flattened on its sides, and that it 
acted sideways. A distinguishing character in this ani- 



30P 

aud i», th|t t^e .pheyT0ii-lH>06s 910 not artii>«late4 viUi^ 
b.^t are mited to, and fona Qpe llH>d|r with t)i# yertel)^' 
The naiDh^r of tins v^^l^jf^ Appears to ba one huix^rei 
aji4 ti^enty -eight. Tb.e le^th of the t&il ^ppeajs to 
have been t^» feet; of tbp tnwk> nuie JB^t five mrbe^:; 
ivbich, with tbree feet mne incb^^ for the lengtb of jl^iy; 
ipakes th^ vbole lepgtb of tbe aqjiaigtl about t^e^ty-fifff^ 
feet, llie videfatigablo CiiYic»r detenaiae3> from bi^ r^ 
i9f archeg^ that tbis anifpal was of aa int^noediate genus 
between th^ tribe of j3allTi^ln^ wilU^ m o^teo»ble forj^fl 
ipngue^ likLe the Monitors wd eidioary Limrff^ ws^ 
t^p$e W9tb a short tongOi^ ipd^ p^^te arpv^d with taetit 
as in the Iguanas, JnoUs, &c. Witboi^t doubt* b^ 9a;^i^ 

it wifl appj3fiir strange to som^ uatnralista to s^o a^ aui- 
ipal fi(iu-pa$si^ sp mwh, in It3 dimw^ioo^f th^ genera 

t9 whit^ it approaches thp ne^c^st iu the x^atiual 0Tdi% 

i)f)d to find its remains witii marii^ pr<^ductions> ^ifw^ 
p/f s^wri^ is 90W IwpwQ tp Uvp in e^It water ; Ibat tibes^ 
X^liguLantips^ Ue Qb^ery^, are of vfiry 4ittlp conaidl^lir 
^OQ i^ copparii^pn with so msmy o^er$ wtlicji oi^ 
tl^f)ljiii9[elTei^ to our ob^firv^tiQii among the nn miffQW iQi^ 
munei^l^ of tbe paturial tiiistoTy of W^ anpienit w(vrld« 

Tb? PPly fossil remains by wbi^b tbe pr^sm^e of iwy 
W9PW TeptilP canld bp di»tej:mji;f^ed vx ^ Montwurfrg - 

quarries, was a frontal bone ^f a preco4Up of 4k smtU 

Tortom^r-l^^ (Wapace, or buckler, of tfipa^ mi* 
mals, is formed by the eight pair of ribs and the Wi w lflff 
portions of t^p map dorsal yertebr^, which spread W as 
to i^iitp^ by sutqre, into o^e piece, The pio^tron^ w 
brea^st-platpj is a second buoUer formed bj^ the stoc-- 
immr wUcb ia tprtoises is composed, wf^fff^iwf to AK- 
Crjf plSroy, pf we hpi^s^ cprnm^ciag at jm» pmts, of 

Q^siQp^tion, bat not always mpU^ so ^ to form ^ 

cpjQtipgjQq$k SUffSiCe. 



^ 
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with the soft tortoise fTrionyx, Geoffroy)» as respecte 
iti^ br6iu4-plat£> re^amblefi^ fl>e common tortoise in an- 
^>tbar point ; tha whole circamference of the carupace 
is girt with bony pieces united to each other and to the 
fib^. Th^se encircling pieces^ which M« Geoffi-ojr com- 
fimw tp the caj^s^rjnons parts of ribs, are wanting in 
tba soft tortoises, or, at least, always remain cartilar 
ginon$ or membranous, so that the middle part only of 
tba carapace is supported by a bony disk. 

To distinguish the gqnus to which any of these co* 
T^ng9 may belong, as Qorier teaches, it is only neces^ 
cary to combine, with the foregoing characters, sndi 
M 9Cfp yielded by their forms. These are, in the land^ 
t^oifpe, always oval and pointed forwards ; in the sear 
twrt^ifiia, eUipticaLand tumid ; in the land-tortoise, ellip- 
tical ; and more or less depressed in the fresh-water 
t^rtois^ ; with a rough and shc^eened surface in tiie 
«oft tortoises ; and raised in difierent projections in the 
thd^du and the $erpmtiine. 

The feet also furnish distinguishing characters of the 
finbgenara of these animals : thus, they are very long, 
with veiy unequal toes in the sea^tortoise ; the t6es are 
^eix^aedingly abort in the land-tortoise ; moderatcdy long, 
a»d rather equalf in the fresh-water tortoise and the 
iMydm; aod> in the soft tortoises, it is to be observed^ 
that thr^ only of the toes bear tbions; but the bones 
of the toes, in a fossil state, having lost their connect" 
ing medium> can only be judged of from their forma. 

Tha head of the ehetj/dm is known by its flatness, 
Upd by its transverse jaws ; that of the sea^tortoise, by 
the temjH>rai region being covered by a bony vault; 
and that of tba soft tortoises. Ivy the long and bowed 
fringe. 

The QMafimtion of the intarvalii batweon tha ribs is 
p^ormad sl^vrly, and, proceeding from tha Middle pari 
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toward* die edge^ it is terminated generally later than 
that of the ribs themselves. 

The fossil remains of these animals are^ with diffi- 
cnlty^ referrible to even the several genera into which 
they are divided. 

It is only, of coarse, the hard parts of the animal 
which are preserved by petrifaction; hence the bones 
of the toes, losing their connecting medium, become 
detached, and it will only be by their forms that 
any conjecture can be made whetiier they were dis- 
tinct, clubbed^ or webbed. In all those species, too, 
of the genus Emys, in which the carapace was in a soft 
state, some ambiguity will arise, since it will not be 
always easy to determine whether the irregularity mtir 
tr apparent imperfection of form has depended on the 
original structure of this part, or has proceeded from 
violence. Thus, fft the fossil remains of one of fliese 
animals, found in the neighbourhood of Melsbroeck, 
near Brussels, was determined, by Lacepede, to have 
belonged to Testudo mydas, Linn.; and Camper de* 
scribes the back of a fossil tortoise which was four feet 
in length and only six inches in width ; the preserved 
part in this, and similar specimens, being the hard and 
osseous part of the animal which extended along the 
vertebral column, the difficulty having arisen from flie 
loss of the coriaceous or homy covering witti which, in 
that Species, the remaining part of the superior cover- 
ing had been formed. 

A fossil carapace from Melsbroeck, in the neighbour- 
hood of Brussels, was supposed, by M. Faujas St. Fond, 
to belong to Test, mydas ; but Cuvier observes, that, in 
the fossil specimen, the intervals of the ribs are com- 
pletely ossified, there being no space between their os- 
sification and the border, which is much wider than in 
its supposed analogue; and, on other considerations, 
he determines that it is of an unknown species. This 
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acute anatomist has obsenred that M. Faujas St. Fond 
has erred in considering some fossil remains of tor- 
toises^ found in St. Peter's mountain^ Maestricht, as 
possessing specific characters derived from their forms ; 
since those forms have been produced, in one case, by 
Aeir having lost a part, and, in the other, the whole of 
their bony margin : and he is satisfied that these fossils 
belong to sea-tortoises of unknown species. 

In the mountain named Plattenberg, near Claris, 
have been found the fossil remains of tortoises, and 
which are supposed, by Cuvier, to have been sea-tor- 
toises, but respecting their species he cannot form any 
judgment. In the neighbourhood of Aix are found the 
: mmains and impressions of tortoises, which, from their 
vaulted forms, are considered as the remains of land- 
tortoises. 

The fossil remains of tortoises do not appear to have 
been found in any formation older than that of the lias, 
unless that fossil should be excepted which Knorr states 
to have been found near Claris, the matrix of which he 
describes as being a black schist. 

Mr. Johnson, of Bristol, was rewarded, during a 
zealous and judicious search in the lias on the borders- 
of the- Severn, with some very interesting remains of 
tortoises. Their remains have also been found in the 
calcareous slate of the oolite formation at Stonesfield ; 
but in no place have their remains been found much- 
*t^ more perfect ^» in the London clay in the Island of 
Sheppey. 

The soft tortoise (TVionyXy Ceoffiroy) appears to 
have furnished the fossil remains of this genus in the 
plaster quarries of Montmartre. It should be remem- 
bered, that the ribs in this subgenus do not have the 
spaces between their ribs ossified in their whole length ; 
that their ribs do not articulate at their outer ends with 
the bony margin ; and that ^their surface is always sha- 
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greenad cv grooved with an uflHity of liMe bregMtaar 
piti, by which fhe wft ikm, tte on^ tegsnent wltb 
wUch the tarapaee, in this rabgeniM^ is covered, i» 
rendered more adherest. Hie trkmyx is fiot knowm im 
lire in any other sitoolion but in fresh urater. 

There appear^ besides these), ta be tbe remains etf tw» 
species of fi-esb-water tortoises, Emydm: and no fasBil 
remains of sea-tortoises have been discovered in theso 
qitanries. 

In the neighbonrtiood of YeNnay and chiefly in tbo 
valley ^ Sooca, a formation, bearing a dose accoMP 
ance witft that of the London clay, the fossil remates 
of tortoises are also fovnd, bot in fragments too smalt 
to yield ssiy characteristic narks of flteq^iestowMA 
they belong. 

iSMyptfd^. -- The JHoTM ; The fossS teeth o£ bosses 
haeve kmg been described by diffwsnt antfiMs;. ataA 
b«ve somolime8>been attribnted to giattls^ hippopotantt 
&G. ; bot, aitboogh they hufB been found m ft state 
of petrifaction, and in Ao: same caserns willi; the Kff* 
maina ef tigops, dunoceroses^ and byeenast^ and. even in 
the same deposits with unknown animals, tbne am ao 
anatomical differoncea discoverable in the^sdcebions of. 
the fossil animals wlunh will distinguish them fasm 
those which aser fonnd in aUuvial deposits^: or frott. 
those of horses wUch ase now existing: 

The remains of thifib animai are firequentiy fonnd in. 
peat beds, and in alluvial depositions. I do notkausr 
of any instcmce of their beings, fonnd imbedded in ab- 
pidiBouis moos. 

The ox,, or the buffalo^, aie the animals witbwtaBch. 
the: remains* of the horse are most lifcelyr to be 
founded; to; prevent wiHch> .Ga;fier has finroaired^ 
witJi: the dtstinctiiirer characters of (ha scseEBi Ihhms oC 
both, animals. Bui, as dm booea are; gmantlly^ e» 



306 

ceedittg^ smtiliiited^ it appears to bo guffidcDit Mra to 
poiat out the diffevences between t;be teeth of theae 
animalfl. 

The teeUi of the upper jaw of the horse are, like those 
of the ox ead buffalo, of a prisAiatic form, with four 
double crescents, and with an additional one in the mid- 
dle of the inner margin. The low^ teeth aie more com- 
pressed, they alio have four oresoents in the hor^ as in 
the ox ; but, in the former, instead of being .paralleli 
two and two, tiie j ado alternate^ the first of flie iaiier 
side corresponding with the interval between the two on 
the auter side. 

RMminautia or Bisulca.'^The preserved revMuns of 
the different genera of this tribe of animals are» from 
the general agreement in their ^haracters^ yery difficult 
to be distinguished. Horns, resembling those of the 
common stag, are very frequently found in beds of aflu- 
vial formation. B«t they are also fbund a^ooiated wifii 
«»liie remains of elephants, rhinoceroses, and hippopo- 
. tami, in beds of a greyish calcareous deposition in tbs 
upper parts of the London clay in Essex, bshA at Brent- 
ford in Middlesex. 

Irish Elk. — ^The remains of this animal were formerly 
found only in the boggy soil of some parts of beland, 
and iience it has obtained its distinctive appellation. 
They have, however,, witbm these few years, been 
found on the Rhone, near North Dreighton in York- 
shire, and, a few years ago, 1 found some of their ter 
mains at Walton in Essex. The magnitude of these 
horns may be presumed, from flie distance between 
the extreme tip of each horn, which is ten feet tea 
inches. It is rendered certain, by a carefril comparison, 
that this animal is at present unknown, and was mate- 
rially different from the reindeer or elk of those times. 

R r 
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Horns have been found in Scania resembling those 
of the fallow deer, but one third larger. These are sup- 
posed, by Cuvier, to have belonged to some unknown 
animal. 

In blocks of sandstone, in the neighbourhood of 
Etampes, are found small stag's-homs of a size be- 
tween the stag and the roebuck ; they are small, thin, 
and rather flat ; and although the root is nearly round, 
the beam immediately becomes flat. These are not the 
horns of young animals, their epiphyses being found 
in union with Uieir bones. There is no known animal 
to which these bones can be referred. Horns, re- 
sembling those of the roebuck, have been found among 
the remains of lost animals in the quarries of Monta- 
busard. 

Very large fossil heads of the ox kind have been found 
in difierent parts, respecting which it has been found 
difficult to determine, whether they were or not similar 
species with those which are now in existence. 

M. Faujas was satisfied that the large fossil heads of 
the ox were of two distinct species. In the first spe- 
cies the cores were placed in a horizontal position, and 
measured,, though the animal was young, more than 
twelve inches and a half in circumference, and the 
distance from one orbit to the other was more than thir- 
teen inches. The distance from the upper extremity of 
the forehead to the edge of the occipital foramen was 
little more than four inches and a half; and on the fore- 
head, between the commencement of the two horns, is a 
slight protuberance of an oval form. In tli^ second spe- 
cies, the homs formed a kind of crescent inclining down- 
wards ; the circumference of the core of the homs, at 
their base, was thirteen inches ; and from the upper edge 
of the forehead to the edge of the occipital foramen but 
tour inches. The ibrehead, which ' was quite flat, is 
to be considered, at its upper extremity, as forming a 
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line with a little convexity, rather than a protuberance^. 
Cuvier considers that the ' horns of the first species, 
which Faujas attributed to a species of ox, belongs to 
the Auroch; but this he do^s not appear to have esta- 
blished. The second species is supposed, by Cuvier, 
to have belonged to that wild race from which our 
present domesticated oxen proceeded. Pallas supposes 
a fossil skull, found in Siberia, to have belonged to the 
common buffalo of India, or to a very large species 
named Amis; but Cuvier believes it to have belonged 
to a species entirely different from the buffalo, the arnis, 
the ox, or the aurpchs. Pallas also discovered a fossil 
skull of another species in Siberia, which he believed 
to belong to the musk-ox of Canada, an opinion in 
which Cuvier concurs. 

It appears that the fossil ruminants belong to two 
orders of alluvial deposits, and consequently to two 
different geological *epochs ; the one having been bu- 
ried in an agc^ distant from the period in which we live, 
but the others at a far more distant period ; in that 
revolution in which the elephants, rhinoceroses, mas- 
todons, &c. inhabitants of the torrid zone, were de- 
stroyed. < 

It does not appear that the teeth of boars have been 
found but in modem alluvial depositions, and no ways 
differing from those of the recent animals. 

Ossiferous Brecdie. — In the rock of Gibraltar, at 
Concud near Arragon, in the northern part of Corsica, 
in Dalmatia, the islands of Cherso and Ossero ; in se- 
veral of the islets of the Adriatic, on the northern shores 
of the Mediterranean, and in many parts, several leagues 
distant from each other, the solid rocks appear to have 
been split in different directions, but chiefly perpendi- 
cularly, and their fissures to have been filled with frag- 
ments of calcareous rocks, and the bones of various 
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asimab, Ijring in all directioDS> and nioftt of tbem bto« 
ken : sometimes mingled with the fdiells of snails and 
pieces of calcarebns spar of a darkish brown colour ; 
and which having been long exposed to the action of 
water, have beeome enveloped and cemented toge- 
ther by stalagmitic depositions. Sometimes the spft- 
those matter is colourless, and, at other times, of a 
yellowish and reddish brick cotour. The concreted 
masses resemble each other in their colour and eompo* 
sition in most of the places in which they are foond, 
except in the Vincentin and Veronese, and at Concud, 
where their cementing matter is of a much lighter co- 
lour.. Some of these bones have been found at fifty- 
seven feet above high-water maik. 

It was long believed that many of these b^Mies were 
human : of this opinion, at one time, was XVM Fortis, 
and even Mr. John Hunter; but it is now ascertained 
that they are not so, and that they b^onged chiefly 
to quadrupeds. €>uvier believes all those whlcb he 
examined to be the bones of ruminants, hardly tte 
siflse of a deer ; and ttrnm no horns or branches being 
found, and fipom appearances yielded by some of tte 
bones, he is disposed to refer them to the aaCd^fie. 
This fHend to science found, in the Bveocta of Cotte, 
the bones of the cenHAonwild rabbit; ot another rabbit, 
one-third smaller ; of a Seld-monse ; of a birtf ^ Oe 
size of the common wagtail ; and of the common adder. 
At Nice and Antibes, the remains of hc^se9 and- of ru- 
minating anmals, of the ealf and the stag, w«re fbthd. 
In the Breccia of Corsica, bones belonging to J&MOfW 
only were found, resembKng those^ e# the rabbit, guAiea- 
pTg, or rat : an enoimous quantity of tihe bonee of flie 
water-tat, and, perhaps^ of the IiR»d-niouse (M^ts ierrm" 
iris, Linn.), was also fbrmd in this Keecia. The head 
of an animcd of tte genus Lagwnyf, Cgpt., was also 
found here, but whfch did not agree In mm^ or propor- 
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tio&s with any known 8pecie9. From the accounts which 
he collected^ as well as from his own obsenration^ Cuvier 
comdttdes, that the phenomena respecting these bones 
point them out as posterior to the last resting of the 
sea on our continents^ since there are : no sea shells 
mixed with them, and they are not corered by any other 
beds ; that the bones, stones, and other matters, have 
fallen successively into the clefto, and that the stoibes 
have proceeded from the rock itself; that the bones are 
of herbivorous animalB, and that the greatest number 
belong to knovm animalsv and even to those which still 
eadst in those. parts; and that the formation of those 
farecciaD is modem, compared with the great strata of 
stone, and with the alluvial strata ccmtaining the bones 
of unknown animals ; but is still anci^it with respect to 
us, since some of them contain the bones of unknown 
animals. Bat the phenomenon which, in the opinion of 
Cuvier, is most interesting, is the facility with which 
these rocks appear to have been thus divided by clefts 
JA which these substances have been deposited. 

3 

Pachtfdirmata. — Elephant: Fossil remains of this 
genus have been found in many parts of Europe, and, 
indeed, in most parts of the known world. That the 
Bast-Indian and African elephants are specifically dif- 
ferent is now well known. This is most obvious in the 
structore of the teeth : the plates of which the teeth are 
chiefly formed, are composed of the bony part of the 
tooth, svrrimnded by enankel, and held together by 
a connecting substance, the crusUi petnmt. In the 
East-Indian elephant these plates, disposed across the 
tooth, are flat, and, all through, of an equal thick- 
ness, their sides being covered with numerous rough 
longitudinal striaa ; but, in the African, the form of the 
lamellflB is diffiorost, being more losimge-fonned ; an an- 
fidar vertical projection on ttie middle ot Omx sides. 
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keeping these lamellae at a greater distance from each 
other at their ends^ and necessarily occasioning there 
to be fewer plates than in the fodian. These plates^ in 
both species, terminate inferiorly in digitated or rather 
radical processes, which appear on the snr&ce when the 
tooth is worn down low. 

The teeth of the fossil elephants differ materially from 
those of either of the recent species : their plates, in 
one of the fossil species, are thinner, and, consequently, 
exist in greater number than in the recent teeth. In the 
recent teeth, even of the East-Indian species, there are 
seldom more than ten or twelve plates brought into use 
at once ; but, in the fossil teeth, they are frequently from 
eighteen to twenty, and sometimes twenty-four, to be 
seen at the grinding surface. Cuvier observes two other 
distinctive characters; that the lines of enamel are 
thinner and less crenulated in the fossil than in the re- 
jDent ; and that the width of the fossil exceeds that of the 
recent in the proportion of eight to six. It is therefore 
established that, at least, one species of elephants ex- 
isted in the former world, of which no analogous ani- 
mal is known in a receipt state. The grinding surfiice 
of the common fossil tooth is represented PL X, fig. 8. 

Many, and some rather ludicrous, mistakes; have 
been made respecting the fossil remains of elephants' 
teetbT. One of the plates of a tooth was considered, by 
Kundman, as the petrified paw of a large baboon ; 
the flesh, nails, and veins having been all supposed to 
be discoverable in it. The plates are connected by the 
unorganised crusta petrosa, which becoming disinte- 
grated during the inhumation of the fossil, occasions 
the separation of the plates ; the digitated processes of 
which, in this instance, gave rise to the mistake as to 
the existence of the fingers. 

An attention to this circumstance will, it is believed, 
establish the existence of, at least, one more species of 
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f<rssil ^elephants than had been noticed by Cuvier. The 
examination of the teeUi of both, the recent species and 
of the fossil species examined by Cavier^ shows that 
the dental plates are entirely detached from each other, 
BO that, on the decomposition of the crusta petrosa, 
they separate; in which state they are frequently found. 
But in three different specimens which I possess, in- 
stead of the plates of enamel, enclosing the bony part, 
being carried straight across the tooth, thjDy are conti- 
nued in deedalean lines. One double deeply undulating 
line of enamel forming the sides of one wide and deeply 
indented compages of osseous matter; filling the space, 
which, in the teeth of 'the other spelcies, would be oc- 
cupied by four or five plates. PL X, Jig. 9. 

The specific difierence in these teeth will evidently 
appear, when it is considered that the undulating forms 
of the plates 'must be accompanied by a very different 
arrangement of the bony substance and enamel with 
respect to the crusta petrosa ; and entirely prevent the 
separation into 4^t plates, as in the teeth of the other 
fossil elephants. 

In another fossil tooth, I believe firom Warwickshire, 
the characters of another species appear. The sides of 
the lines of enamel are sfioother than in apy of the 
other fossil teeth, and the digitated parts of the plates 
reach to the surface even in the anterior part of the 
tooth. But the most characteristic difference exists in 
the thickness, and in the number of the plates of this 
species. 

The thickness of the plates may be taken at nearly 
double that of the plates of fossil teeth in general ; and 
their number must be proportionally fewer. In a fossil 

m 

tooth from Essex, of the length of eight inches and a 

half, are twenty-two plates {PL X, fig. 8) ; whilst in 

this tooth, which is eight inches. long, there are only 

'thirteen plates, nine only of which are seen on the tri- 
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turatiiig fnrfiice, which is of the leagth of six inches 
(Pi. X, fig. 10). But it is not merdy from the stroe- 
tve of the teeth that specific differences are inferred 
between the recent and the fossil elephants; Cavier 
having ascertained some determinate differences be^ 
tween the skulls of the recent and the fossil species* 
He supposes that the fossil remains are of a species 
diffisring more widely from the Asiatic elephant (to wUcb 
it approaches nearer than to the African)^ than the, horse 
does from the ass. 

No pecoliarity of character is discoverable in the 
tasks of the fossil elephant 

El^hantine remains fure generally found in the looser 
and more superficial parts of the earth, in varioui^ parts 
of the world. They hare been found, as has been 
already mentioned, in some of die caverns containing 
animal remains, and frequently in thin grey-coloured 
beds on the surfoce of the London clay. 

Rhinoceros. — There appear to be three existing spe-^ 
cies of rhinoceroses : — 1. That of India: a unicorn 
with a rugous coat; with incisors, separated, by a space, 
ftom the grinders.— 2. That of the Cape: a bicom; 
the skin without rugas, aa^i no incisors.--^. Hmt of 
Sumatra : a bicom ; the skin but slightly rugous, tiius 
resembling that of the Cape ; but having incisive te^ 
like that of India. In every adult rhinoceros there w» 
twenty-eight grinders; seven on each side at the top 
and bottom. In the lower jaw are two large inciflorSy 
placed at the anterior angle ; and between these are two 
very small incisive teeth, which remain concealed wittun 
the gums. There are also two large incisors in the 
upper jaw ; and Cuvier has discovered, that there are 
^o two very small incisors, which are disposed ccmi- 
trary to those of the lower jaw, on the outside of the 
large incisors. 
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. The fossil remams of the rhinooeros have generally 
beenfomid in similar situations to those in which the 
elephantine remains are met with; in Germany^ at 
Barmstadt, Gmbenhagen, on the banks of the Rhine, 
in the neighbourhood of Cologne, in Westphalisi, and 
in various parts of France. The fossil remains of this 
animal have also been found in several parts of this 
island ; in Warwickshire, Gloucestershire, Essex, and 
Middlesex. . 

We are indebted to Cuvier for ascertaining, by various 
comparisons of the fossil remains with the skeleton and 
with the living animal, that the animal whose fossil re* 
mains have been discovered differed materially from 
the rhinoceroses of the present day. The head of the 
fossil species* is not only abs4|^tely much larger than 
tbe living species, but it is much larger in proportion to 
the height of the limbs. The following circumstances, 
particularised by Cuvier, with others less striking, ma- 
nifest that the differences between the recent and fossil 
animals must have been considerable. The occipital 
surface, which, in the recent skull, is nearly perpendi- 
cular, and, in the unicorn, even inclines forwards, ex- 
tends Imckwards in all the fossil skulls. The meatus 
auditorius has its axis vertical in the living species, but 
is oblique in the fossil species. The fossil species has 
two horns, but the skull is not shaped like the bicom of 
Africa : there is a considerable space between the bases 
of the two l^oms in the fossil species, whilst, in the 
rhinoceros of Africa and of Sumatra, the bases touch. 
The form of the bones of the nose, and their junction 
^ with the incisor bones, differ not only from the other rhi- 
noceroses, but from all other known animals. The point 
of the nasal bones instead of terminating in a distinct 
projection, at a certain distance above the incisive, 
descends, without becoming thinner, before the nasal 

6S 
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notches ; and after being separated in three projecting 
tnbercles, becomes united by a portion, which is a 
little thinner, to the incisive bones, where they form 
of themselves two other tubercles. AH these font 
bones become so consolidated together, that the sutures 
by which they were connected, as well as that which 
distinguished the intermaxillary from the maxillary 
bbi^es, are not perceptible at only a moderately ad* 
vanced age. -This structure, it is observed by Cuvier^ 
so solid, was doubtlessly intended for the support of 
the horn, and gives us reason for supposing that it was 
more strong, and could be applied with more power in 
this species than in any of those which now exist. 

As to the incisive teeth, Cuvier thinks,, that the fossil 
animal had them not, nKeast, in the upper jaw; and, if 
in the lower jaw, they differed in size, and probably in 
form, from lliose of the living species. 

The head of the rhinoceros brought to this country 
by Mr. Campbell, differing in the form and size of its 
horn from the common African rhinoceros, renders it 
desirable that it should be ascertained how far it agrees 
in character with the head of the fossil rhinoceros. The 
head of the fossil animal, as is shown above, differs 
from the bicom of Africa, in having a considerable space 
between the bases of the two horns; and Mr. Campbell, 
with a due attention to correctness, states, *^ The com- 
mon African rhinoceros has a crooked horn resembling 
a cock's spur, which rises about nine or ten inches 
above the nose, and inclines backward : immediately 
behind this is a short thick horn; but the head they 
brought^had a straight horn projecting three feet from 
the forehead, and about ten inches from the tip of the 
nose. The projection of this great horn very much 
resembles that of the fanciful unicorn in the British 
arms. It has a small thick homy substance right inches 
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long, immediately behind it, which can hardly be ob- 
served on the animal at the distance of one hundred 
yards." 

It appears^ therefore, that the newly-discovered head 
of the African bicom agrees with the common African 
bicorn, and differs from the fossil species in not having 
the space between the horns ♦. 

Pallas found many of these fossil remains in Siberia, 
and, particularly, a complete rhinoceros, still covered 
by its skin, and buried in the sand on the borders of the 
river Wilnji. Hence Cuvier infers, that this unknown 
animal had not been brought from afar, nor had ceased 
to exist by any slow, but by some sudden, change 
of the earth. How could the animal found by Pallas, 
he asks, have come there from the Indies, or from any 
Other warm country, without falling to pieces? How 
could it have been preserved, if the ice bad not involved 
it suddenly ; and therefore how could it have been in- 
volved in this manner, if the change of climate had been 
gradual and insensible 7 % 

Hippopotamus.'^Tbe existence of fossil remains of 
this animal was for some time disputed; but the fact 
was ascertained by Cuvier, by the examination of some 
fossil remains from Languedoc. Since that time simi- 
lar remains have been found in various parts, and, par- 
ticularly, in this island, in those situations in which the 
remains of elephants have also been discovered. They 
were found by Mr. Trimmer in the clay at Brentford, 
and I have obtained several interesting specimens during 
my researches on the Essex coast. But the most im- 
portant discovery respecting this animal was made by 

* Travels in Sondi Africa, nndertaken at the request of the London 
Bf inionary Society, being a Narrative of a Second Joamey in the Interior 
of that Country. By the Rev. John Campbell. 
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Cuvier^ in the examination of some fossil remains, the 
locality of which could not be ascertained. By a care- 
ful investigation he was able to ascertain that they were 
the bones of an imknown species of hippopotamus. This 
animal, it appeared/ could not have exceeded half the 
size of the existing ,species ; it being evident, from the 
state of its teeth '^d the advanced progress of ossifi- 
cation^ that its small size had not proceeded from its 
having been ft young animal, but from a difier^ice of 
species. 

Tapir. — ^The only known species of this genus is an 
inhabitant of South America. It is formed like the hog, 
but is as tall as the ass, with its snout elongated into a 
moveable trunk. Ji has, in each jaw, six incisors and 
two canine teeth which are not longer than the incisors. 
Its skin is black, and almost without hair. It lives on 
the banks of rivers. 

Two portions ofjhe lower jaws which had been dis- 
covered in the blaof mountain, at Issel, in Langnedoc, 
were found, by Cuvier, to agree generally with the 
tapir of South .^jnerica. The differences wereVtfeiat, in 
the tapir of South America, all the molares have tfaeir 
crown divided into two transverse risings, of an equal 
width; but, in the fossil animal, the three first molakres, 
instead of transverse risings, have a kind of points or 
pyramids, the foremost of which is larger than tiakt 
which is behind it. Ti|e anterior part of the miuisle is 
more narrow and long in the common tapir than intiie 
fossil animal. In ihe tapir, aldo, < the .first molar is 
longer tiian any of the four or five following ones ; l^ut, 
in the fossil jaw,'tiiis is the shortQst.. M. Cuvier namcjfd 
this animal. The small fossil tapir. , / 

' A molar tooth was found in the nei^bourhoOd of 
Vienna, and which appeared to have belonged to «ottfe 
large animal, supposed to resemble the tapir. AnotBer 
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specimen was found near St. Lary^ih Cionsemni^'; and 
similar teeth are said to have been also found in Italy. 
But the most illustrative specimens were two halves of 
a jaw, with five molar teeth in each^ found at Com- 
minge, by the side of Breine. 

The teeth of the recent tapir are divided by five 
transverse risings. Similar risings oh the crowQ are 
observable in the teeth of the lamantin (Trichecus ma- 
natusj, and in those of the kangaroo. Such an agree* 
ment was discoverable, by Cuvier, in the teeth and in 
other circumstances between the tapir and the fos»l 
animal, as induced him to consider these fossil remains 
as having belonged to a large animal^ approximating to 
the known tapir, but which, he supposed, must have > 
been one-fourth taller than the rhinoceros: this animal 
he calls. The large fossil tapir. 

Mastodon. — The fossil remains of this enormous ani- 
mal were first discovered in Albany in New England, 
rather more than one hundred years since ; it being then 
described as a prodigious unknown animal, having the 
tusks of the elephant, with the grinders of the hippo- 
potamus. 

From a careful investigation, of its remains, Cuvier 
thinks that we have a right to conclude that the masto- 
don did not exceed the elephant in height, but was 
rather longer in proportion; its limbs rather thicker, 
and its belly smaller. It appears to have had a trunk, 
and to have agreed with the elephant in having tusks, 
. and in the whole of its osteology, excepting in its teeth, 
which differ so much in every respect ifrom those of the 
eljDphant, as to forbid its being placed in the same 
genus. 

The teeth are formed of an internal bony substance, 
with a thick cap of enamel. Hie crown is oblong, 
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nearly rectangular^ and divided by widely-spreading 
grooves intersected by another in a longitudinal direc- 
tion, into two rows of large pyramidal points, over 
which the enamel is thickly disposed. The roots of the 
teeth are inserted into distinct and separate cavities in 
the mass of bone forming the jaws. 

From the points and depressions of the teeth fUr 
ting into each other like the teeth of two saws, they 
mnsthave been, Mr. Peale observes, incapable of latent 
motion, and, consequently, of trituration ; he therefore 
inferred, that it must have been a carnivorous animal : 
but, in the opinion of Cuvier, its food must have 
been similar to that of the hippopotamus and boar; 
preferring, perhaps, th^ roots and fleshy parts of vege- 
tables. 

According to Mr. Peale, there are but six vertebrse of 
the neck ; nineteen dorsal vertebrae, and as many ribs 
were found, and one was supposed to be lost; three 
vertebrse remained, belonging to the loins. 

The vertebrae agree, in general, with those of the 
elephant ; but the ribs differ, in being thin towards the 
cartilage, and thick and strong towards the back. The 
scapula appears to possess the characters of the sca- 
pula of the elephant. The larger bones of the fore ex- 
tremity are much thicker than those of the hind extre- 
mity. The enormous mass of the os femoris, and par- 
ticularly its width, exceeds that of the existing as well 
as of the fossil elephant. The bones of the hind feet 
are remarkably smaller than those of the fore feet : it 
seems that the ungual phalanges had more motion than 
they have in the elephant, and approached nearer to 
those of the hippopotamus. 

Other teeth of this animal have been found in several 
other parts of the world. In the neighbourhood of Dax 
and of Orleans; in Piedmont, in different parts of Lom- 
bardy ; at P^ru ; the field of giants, near Santa F^ in 
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Terra Firma, and in the province of Chiquilos, in Pa- 
raguay. 

From the investigations made byCuvier^he considers 
that there are five species of this genus :-^l . The A/os- 
todon of the Ohio. — 2. The Mastodon with narrow 
teeth, found at Simorre. — 3. The small Mastodon, that 
with small teeth.— 4. The Mastodon of the Cordilleras; 
the large animal with square teeth.— 5. The Mastodon 
of De Humboldt, which is the smallest. 

He was also able to determine^ that, in an upper jaW 
of the second species, there had been three teeth ; the 
foremost having four points, and one at the hinder 
part ; the middlemost, six pair of points and two supple- 
mentary behind; and the hindmost, five pair of points, 
and one supplementary and undivided. 

A tooth of the mastodon of the Cordilleras was found, 
by De Humboldt, at the height of twelve hundred toises, 
near to the volcano of Imbaburra, in the kingdom of 
- Quito. 

In the cliffs at Harwich are found fragments of bones ; 
flat, seldom more than three inches wide and twelve 
inches long; their surfaces smoothed, as if by attri- 
tion; highly ferruginous, and yielding a sharp sound 
when struck upon. From the uniformly flat shape of 
the fragments, nothing can be inferred from them re- 
specting the animal to which they belonged. 

Within these few years, a tooth, with a similar ferru- 
ginous impregnation, was found on the beach at Har- 
wich. This tooth had suffered much from bowldering, 
but still bore sufficient of its original form to give strong 
proof of its having belonged to this animal. 

The success attendant on the labours of Cuvier whilst 
determining the generic characters of fossil bones ; the 
distinguishing of the bones of the fossil elephant from 
those of the rhinoceros, or those of the bear froqi those 
of the bysena, was not more than might have been ex- 
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pected. Bat to detect in fragments of fossil bones such 
differences as should determine with what recent species 
the fossil species agreed^ and in what respects they dif- 
fiered from all known species, appeared to be a result 
beyond hope. His exertions and successes, however, 
did not stop here : from the discovery of a few detached 
bones in the plaster of Paris beds, he was led to suspect 
the existence of the remains of some animals of even 
different genera from any which were known in a living 
state : his researches were therefore continued with his 
usual perseverance, and terminated in the discovery of 
96Yen or eight different species of two entirely unknown 
genera. 

He ascertained; that the grinders of these animal? 
were those of the herbivorous pachydermata; those of 
flie upper jaw possessing a crown formed of two or 
Miree simple Crescents ; unlike those of the ruminants, 
in which the crescents are double, and have each four 
lines of enamel. These grinders he found, by a care- 
ful ex)aimination, were decidedly of different characters, 
and belonged to two different genera, one of which 
possessed canine teeth, the other not. To the former 
he gave the name PaliBotherium, or ancient large ani- 
mal or beast; and, to the other, Anoplotherium, or 
• beast without weapons, thereby implying its distin- 
guishing character, its want of canine teeth. 

Pai€Bothermm, or large ancient animal. — This ani- 
mal, he ascertained, had seven grinders on each side 
of the lower jaw, the first being small, compressed, 
and rather sharp. Before the first small grinder, the 
jaw is void of teeth or sockets for a little space, 
and at the end of this space is the canine tooth. This 
tooth is not a tusk projecting out of the mouth, as in 
many species of hogs ; it is rather concealed by the lips, 
as in the tapir, hippopotamus, and Mexican hog. The 
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bici^iv^ tteeth ace of tiie common wedge^like form, and 
Me silt in number, .as in the tapir. In the upp^ jaw 
ate. also six incisors, two canine teeth, and the grinders, 
hftKingfonr roots, whilst those of the under jaw have 
only two. By the iposit ingenious investigations it was 
ascertained, that this animal possessed a kind of snout 
pr irunk, Yesem4)Iing that of the tapir. 

Correspondent btmes were found of different sizes, 
by a careful and .anxious comparison of which, the in- 
defatigable enquirer ascertained that thei^e existed in 
these quarues the remains of four species of this ani- 
mal. One of whiph, of the sis^e of a common cow or 
small horse, he named PaltBotherium magnum; the 
ni^t in size, nearly as large as a ccnnmon hog, he 
Mjned P. medium. From several other bones, remark- 
AhSe for their thickness, he determined on Ae existence 
s£ another species, which :he distinguished as P. croM^ 
mm; and, from several fragments, he was enabled to 
determine that there also existed the remains of an ani- 
iMl of this genus, which could not be larger than a fox. 
In which he gave the name of P. minus. 

By numerous accurate vcnquiries it was ^Iso ascer- 
;tained that the feet of this animal were tiidactyle ; that 
:the neck was longer than that of the tapir and hog, ap^ 
proaching those ruminants with a neck of a mod^ate 
size and with a slight form, such as the stags and the 
antelopes ; and that (he ribs were sixteen in number. 

Imperfect remains of another animal were found, by 
Professor Herman, in the momitain of St. Sebastian, 
one of the lowest in the chain of Vosges. In this ani- 
mal, as in the Palaotherium, were both incisors and 
oanine teeth, but it had one molar tooth less, and no 
space between the first mOlar and the canine tooth. 
The other characters leave no doubt that this animal 
approached to iii^ Palaotherium. 

The Anoplotherium was traced ^om several grinding 

T t 
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teeth having been found v^bich appeared to belong to 
an animal which had no canine teeth: it indeed ap- 
peared^ that in the lower jaw of this animal there had 
been fourteen grinding and six incisive teeth, without 
any canine tooth or intervening space. The teeth of 
the upper jaw appear to correspond with those of ihe 
lower jaw ; there not being any canine iooth, or any 
space between tife incisors and the grinders. ' 

Besides other particularities of structure, it was 
found that, in this animal, the hind leg had two perfect 
toes articulated with two metatarsal bones, which m- 
mained distinct and separate through life : a structure 
unknown among living animals. 

The most common species of this animal. An. com- 
mune, appears to have rather exceeded, in its size, the 
wild boar. The foot of A. medium was of a size which 
would have agreed with that of a sheep of a middling 
size. A. minus, reckoning from the size of its foot, was 
about the size of the hare. 

After the examinations' of various specimens of se- 
parate bones, during eight years, two skeletons were 
fortunately obtained which were nearly complete. The 
first was of an animal of nearly the size of a small 
horse. The ribs were found to be twelve^, and the tail 
was ascertained to be of vast magnitude, being formed 
of, at least, twenty-two vertebrae ; and equalling, if not 
surpassing, the body in length : there were reasons also 
for supposing that the thickness of the tail must have 
been as enormous as its length. . 

Half the jaw of a small carnivorous 'animal of the 
genus Canis, of an unknown species, was also found in 
these quarries, and the astragalus of some carnivorous 
animal, one third smaller. Remains of tortoises and 
lacertiB were also found here ; but, of the latter, only 
one or two specimens. 
Agrecj^ble to the important remarks of Cuvler,.we 
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find that» in the country in which these quarries exist»- 
so extensive as to reach twenty leagues from east to 
west, hardly any bones have been found but of one fa^ 
mily^ the Pachydermata. He is hence led to remark, 
that the present state of large islands, as New Holland 
ur particular, may teach us what may have been that of 
the country which was inhabited by the fossil animals 
of these quarries. In these quarries one carnivorous ani- 
mal only has been found, and eight species of Pachyder- 
mata. In New Holland five-sixths of the quadrupeds 
also belong to one family, Pedimanes, or marsupial 
quadrupeds ; whilst the countries forming the two great 
continents are inhabited by all the families of quadru- 
peds, according to climate, nature of soil, &c. 

In the loose soil of vallies and large plains, he ob- 
serves, are found the bones of eleven species, differ- 
ing from the known species of the order Pachyderm 
mata: a rhinoceros, two hippopotamuses, two tapirs, 
an elephant,, and five mastodons, the latter being of a 
genus distinct and unkno\yn, and the former, though 
belonging to known genera, differing from all known 
species. These bones he considers as having been en- 
veloped by the last, or one of the last, catastrophes of 
this globe ; and being frequently covered with remains 
of marine animals, but not with regular beds of conchi- 
ferous stone, he concludes this catastrophe to have 
been a great but transient inundation of the sea. Be- 
fore this catastrophe ^ese animals lived, he therefore 
supposes, in the climates in which we now dig up their 
bones. .' . .^/ , T'^".. >.. ' 

Tardigradi. — The Megatherium of Paraguay, and the 
Megalonyx of Virginia, are among the last animals of a 
former world, for a just knowledge of the nature of 
which we are indebted to our illustrious teacher, Cu- 
vier, who has ascertained that they are two species of 
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the mns genus hOaufsiitg to the family #f EMeUMar 
and laay be placed between flie sloths and thd an^ 
eaten, bat nearer to the fonner than la the latter. Ther 
wonderful anatomy of the sloths, displa^^iag siieh dev|*' 
ations from that beantifid ada^iattoii of parts fo tUr 
offices which they are to^ perform, and prodnciag the 
personification, as it wefe, of wretcbedttess, manifestitf 
sQch peculiarities of stru c tu re M can hmdly felA td bo 
recognised in any tolerably presorted remainsf^ The 
arm and fore arm together are nearly twice as loii|f as 
<be leg and thigh, so tfaatf> when the ammal would mslk 
to all four, it is obliged to trail along on its elbttws : 
Aie pelvis is so wide, and the toiylofft cavities tans^d 
so backwards, ttat it is obliged to kosp ^^ thi^ wide 
asunder. The construction Of the articulati^tt M tiie 
Had feet appears as if it was inte^nded td ptavettt liie 
animal from having any power of as£^ theni. mstottd 
of ihd articulation widi the astfagalus, adewiiigr OtB 
foot to bend on the leg, the AhtAa is inserted, Uk0 a 
pivoty in a conical pit on the t^p df (te slsMigiduS^ thi 
fbot turning round like a vane ta its ststf; atid tiie fi^o< 
is so placed that tbe sole cannot b0 ]^ut to the gHMttd 
bat by stretching Out the k^ In akMst a iMrimMicI 
direction. 

The toes of the animal afe inclosed ^olte fo dM tfRite 
in a stiff skin, which will aUoW Uttly of ^eirMteg tort 
and straigbtetied aMe^ether) Md to add t^ Mdifteuiiy 
of ildotrtei, l^eteral bones, whi^h in OtrM»| onidM^ we 
alwietys distinct^ are befs joined togethei^. Tte MyHy 
which are of an enormous length, are bent, when the 
animal does not use them, under the foot, with their 
eonvex side towd,rds the gronnd. 

In the western patt of Virginia is a littesione> abound 
ing with large cdvems, ill digging the floor of ^SO of wbldl, 
a fragment of a fetnui-, tbe t^o condytes being nearly 
entire, a radius, an ulna, thte^ cliiwifs, and half a do2M 



825 

Mmt bmiM of tte fdet, wore diMoeHwifi em tf the 
elawv being seneft Imdieis and a hal£ long; Te the anir 
mol tor which these booes belonged the name was giTcaa 
of MtgtdcmipCy from the size of ils claws^ 

CoTier, on exaimniag the easts ot these hones>, was 
enabled to determhve tiiat Aey were tbe lemaias of aa 
aiiimal €»f a species .of sloth fBradypusJ bhhesrto mir 
kaown. The bones of ibe^ U^c^- aim axe arboul a sixth 
lenf er thaft those of a cooonnon ox ; and oa the suppo^ 
sition that the other parts were in tbe same pvoportion, 
tbe aniioal must bare equalled^ in size, tiie largest oxen 
of Switsserlaad ov Hungary* 

About the same time that tbe above f emains of tbe 
Meffuhnyx were fband tat North America, seyeval ex- 
traordinary and unknowii bones were found in the banks 
of the river Luxan, about three leagues west of Buenos 
Ayves^ Bones of a simikuF andmal were also found at 
Lima and at Paraguay. Tbeb<mes found atLuxan were 
sent to Madrid, and, being carefuHy connected^ formed 
a skeletal, whicb is preserved in the Royal Museum* 

From a general view of tbe skeleton some weU- 
founded conj«ctares may be formed of the animal itself. 
Guyier jsistracts us, fliat bis teeth prove be lived ou ve- 
getables; and his fore feet, robust^ and armed with 
riiarp claws, point out that roots were tbe chief objects 
of bis search* His claws supplied him with anus suffi* 
eieat for his defence* His progress was not swift^ nor 
tra» it requisite that it should be, since he was not 
under tbe necessity of flying or of pursuing. Cuvier 
addSj if be still exists, where can he be ? or can he 
have escaped from all the researches of naturalists and 
buntsm^i? Tbe bones of the Megatherium are one 
third larger than those of the Megalonyx. 

Chmwirs^^^la different peat mosses, and in othear siti^ 
atious in which tiheir remains might be expected to be 
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found, the remains of Beavers have been discovered, 
thoog^ not very frequently. Their teeth are known by 
the enamel of the crown, in those of the upper jaw, 
being so disposed as to form a line with three turns in- 
wards, on the outer border, and on the inner side a 
single one ; and by the arrangement of the enamel^ in 
the teeth of the under jaw, being exactly reversed. But 
in none of the heads, which have been thus found, have^ 
any characters been observed different from those of 
the existing animals. 

In the beds of calcarepus and marly schists of Oeniu- 
g^n, &c. was found the remains of one of this class of 
animals, which Cuvier believes to be a species of Cavia. 
Another was also found, in a similar situation, at 
Walsch in Bohemia, resembling Mus terrestris. 

• 

Fossil Bones in Caverns. — The phenomena which are 
here offered to our observation differ essentially from 
those which we have just viewed. Here the bones are 
almost all of carnivorous animals, either lying loosely 
at the bottom of caverns covered with animal earth, or 
encased in stalagmitic concretions. Many of these ca- 
verns have been mentioned by different authors, as ex- 
isting in several parts of Germany. Leibnitz describes 
Bauman's Cave, near Blankenbourg ; Einhomshosle 
in Scharzfeld is described by M. de Luc ; and several, 
in the chain of the Hartz, are particularised by Beh- 
rens, in his Hercynia Curiosa. They exist, indeed, in 
many parts of Germany. 

The most remarkable are the caverns of Gaylenreuth 
near Bayreuth. The opening to these is at the foot of a 
rock of limestone (oolite ?), passing intp a grotto about 
three hundred feet in circumference, which is divided by 
the form of the roof into four caves. Fragments of 
bones are still found in these caves, and, it is said, 
were once as numerous as in the interior of the grot- 
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toes. The second grotto was found to be sixty feet 
loiQg, about forty feet wide^ and beautifully set with 
stalactites; the floor being so covered with a sparry 
crusty as to prevent any search there for bones. On 
passing through a hole three feet high, an entrance was 
gained into the third grotto, about thirty feet across 
and nearly round, the sides being fantastically adorned 
by its stalactitical hangings, and its floor covered with 
a wet and slippery glazing, through which several 
bones, jaws, and teeth projected. Hence a descent 
of about twenty feet led to the inferior caverns, where 
M. Esper, the narrator, expected to be left to aug- 
inent the number of zoolites contained in these ter- 
rific mansions. The rock itself was here thickly beset 
with teeth and bones, and the floor covered with a loose 
earth, the result of animal decomposition, which also 
contained numerous bones. A gradual descent led to 
another grotto, which, with its passage, was forty feet 
in length. Twenty feet further was a terrible, gulph, at 
the bottom of which was another grotto about the same 
size as the last, and alsoT covered with animal earth and 
numerous bones. Several intricate passages and five 
other caves terminated in a grotto above forty feet long 
and wide. Here the prodigious quantity of animal 
earth, the vast number of teeth, jaws, and other bones, 
and the heavy grouping of the stalactites,, produced so 
dismal an appearance, as to lead Esper to speak of it 
as '^ a model for a. temple for a god of the dead *.** 

The. bones which have been discovered in similar 
caverns, over an extent of more than two hundred 
leagues, are almost all found in the same state, and 
under the same circimistances, and appear to belong to 

* Description des Zoolites nonvellement deconvertes d'Aniinaiix, Qaad- 
rijpedesy inconnne, et des Cavernes qni les renlvmicut, par J. F. Esper, 
1774. 
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MiiiQtfls. BosenmoHer %nA Camj^r ^mae ss^ds- 
fieddttt ttiese boaes wens chiefly of ithe beiur: and BlQr 
meiAach was 4ible to dteUogaidi two species; one, with 
a raised .forehead^ ooly known in these situations, which 
he named Ursm speUeus; luid another, which he consL- 
deoed, with Camper, as the white or polar bear, fTrsus 
aretoideus. Cnvier also examined these remains, and 
was of opinion Aat they were tho^ of jtwo specjes bir 
fherto nnknown among the living species. 

The following is an abridged account, from The An- 
nals of Philosophy, March .1822, of Professor Buck- 
land's intere^ng paper, read before the Royal Society, 
on an Engh'sb cavern, resembling, in its contents, those 
which have been just mentioned : — 

This paper gives a detailed account -oi a 4^ai <if 
hyaenaa discovered in the sumiaer of 1821, at Kiijsdalej 
near Kirby Mooiside, 4n Yorkshire, alM>nt twenty-^fiw 
milfi^ north-east of York. 

** The den is a natural fissure, or cavern, in ooUtip 
fimestone, extending three hundred feef into the body of 
the solid rock, and Tailing from two to five feet-in height 
md breadth. Its mouth was closed with rubbish, and 
oversown with grass and bushes, and was accidentally 
intersected by the working of a stone quarry. It is op 
Ihe slope of a hill, about one hundred feet, above the 
level of a small river, which, during great part of the y^ar^ 
is engulphed. The bottom of the cavern is nea!irly ho- 
irizontal, and is entirely covered, to the depth of about 
!a foot, vrith a sediment of mud deposited by the diluvian 
waters. The surface of this mud was, in some^partq^ 
entirely covered vnth a crust of stalagmite ; but on 
the greater part of it there was no stalagmite. Atftbe 
bottom of this mud, the floor of the cave was covered 
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from one end to the other with teeth and fragments of 
bone of the following animals : — hjrasna^ elephant, rhi- 
noceros, hippopotamus, horse, ox, two or three spe-. 
cies of deer, bear, fox, water-rat, and birds. 

** The bones are for the most part broken, and gnawed 
to pieces, and the teeth lie loose among the fragments 
of the bones ; a very few teeth remain still . fixed in 
broken fragments of the jaws. The hyaana bones are 
broken to pieces as much as those of the other animals. 
No bone or tooth has been rolled, or in the least acted 
upon by water, nor are there any pebbles mixed with 
them. The bones are not at all mineralfsed, and retain 
nearly the whole of their animal gelatin, and owe their 
high state of preservation to the mud in which they 
have been imbedded. The teeth of hyaenas are most 
abundant; and of these, the greater part are worn down 
almost to the stumps, as if by the operation of gnaw- 
ing bones. Some of the bones have marks of the 
teeth on them ; and portions of the foecal matter of the 
hyaenas are found also in the den. These have been 
analised by Dr. WoUaston, and found to be composed 
of the same ingredients as the aXbum ^4BCum, or white 
faeces of dogs that are fed on bones, viz. carbonate of 
lime, phosphate of lime, and triple phosphate of am- 
monia and magnesia; and, on being shown to the 
keeper of the beasts at Exeter Change, was ixnmedi- 
ately recognised by him as the dung of the hyaena. 
The new and curious fact of the preservation of this 
substance is explained by its affinity to bone. 

'^ The animals found in the cave agree in species with 
those that occur in the diluvian gravel of England, and 
of great part of <ho northern hemisphere : four of them, 
the hyaena, elephant, rhinoceros, and hippopotamus, 
belong to species that are now extinct, and to genera 
that live exclusively in warm dimates, and which are 
found associated together only in the southern QortionsL 

uu 
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of Africa^ near th^ Cape. It is certain, from the evi- 
deace afforded by the interior of the den (which is of 
the same kind MriUi that afforded by the ruins of Hercu* 
laneum and Pompeii) » that all these animals lived and 
died in Yorkshire, in the period immediately preceding 
the deluge; and a similar conclusion may be drawn 
with respect to England generally, and to those other 
extensiye regions of the northern hemisphere, where the 
diluvian gravel contains the remains of similar species 
of animals. The extinct fossil hysena most nearly re- 
sembles that species which now inhabits the Cape, 
whose teeth are adapted beyond those of any other smi- 
mal to the purpose of cracking bones, and whose habit 
is to carry home parts of its prey to devour them in the 
caves of rocks which it inhabits. This analogy ex- 
plains the accumulation of the bones in the den at Kirk- 
dale. They were carried in for food by the hyaBjias ; 
the smaller animals, perhaps, entire; the larger ones 
piecemeal ; for by no other means could the bones of 
such large animals as the elephant and rhinoceros have 
arrived at the inmost recesses of so small a hole^ unless 
rolled thither by water ; in which case, the angles would 
have been worn off by attrition, but they are not* 

*' Judging from the proportions of the iiemains now 
found in (he den, Uie ordinary food of the hyaenas seems 
tp have been oxen, deers, and water-rats ; the bones of 
the larger animals are more rare ; and the fact of the 
bones of the hyaenas being broken up equally with the 
rest, added to the known preference they have for putrid 
flesh and bones, renders it probable that they devoured 
the dead carcases of their own species. Some of the 
bones and teeth appear to have undergone various 
stages of decay by lying at tlie bottom of the den while 
it was inhabited, but little or none since the introduc- 
tion of the diluvian sediment in which they have been 
imbedded. The circumstances. of the cave and it^ con- 
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tents are altogether inconsisteiit with tiie hypothesk'of 
all the various animals of such dissimilar habits having 
entered it spontaneously, or having fallen in, or been 
drifted in by wat^, or witii any other flian liiaA of their 
having been jdragged in, either entire or piecemeal; by 
the beasts of prey whose den it was. 

** Five examples are adduced of bones of the same 
uumals discovered in similar caverns in other parts of 
this country, viz. at Crawley Rocks near Swansea, in 
the Af endip Hills at Clifton, at Wirksworth in Derby- 
shire, and at Oreston near Plymouth. In some of 
tiiese, there is evidence of the bones having been intro- 
duced by beasts of prey ; but in that of Hutton Hill, 
in the Mendips, which contains rolled pebbles, it is 
probable they were washed in. In the case of open 
fissures, some may have fallen in. 

^ A comparison is then instituted between these ca- 
vterns in England, and those of Grermany described by 
Rosenmuller, Esper, and Leibnit2, as 'extending ov^ 
a tract of two hundred leagues, and containing analo* 
gous deposits of the bones of two extinct species of 
bear, and the same extinct species of byasna that oc * 
cfurs at Kirkdale« 

** In the German caves, the bones are in nearly the 
same state' of preservation as in the English, and are 
not in entire skeletons, but dispersed as in a oharacl 
house. They are scattered all over the caves, some^ 
times loose, sometimes adhering together by stalagmite, 
and forming beds of many feet in tUckness. They are 
of all parts of the body, and of animals of all ages; 
but are never rolled. With them is found a quantity of 
black earth derived from the decay of animal flesh ; and 
also, in the newly-discovered caverns, we find descrip- 
tions of a bed of* mud. The latter is probably the 
same diluvian sediment which we find at KLrl^dale. The 
unbroken condition of the bones, and presence of black 
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animftl eartfa» are consistetit with the habit of bears, as 
being rather addicted to vegetable than animal food, 
and, in this case; not devouring the dead individnals of * 
their own species. . In the hyeena's cave, on the other 
hand, where both flesh and bones igrere deronred, we 
find no black earth; but, instead of it, we discover in 
the album grtecum evidence of the fate that has attended 
the carcases and lost portions of flie bones whose 
fragments still remain. 

** Three-fourths of the total number of bones in the 
Crerman caves belong to two extinct species of bear, 
and two-thirds of the remainder to the extinct hyama of 
Kirkdale. There are also bones of an animal of the 
cat kind (resembling Ihe jaguar, or spotted panther of 
South America), and of the wolf, fox, and polecat; and 
rarely of elephant and rhinoceros*.^ 

** The bears and hysena of all these caverns, as well 
as the elephant, rhinoceros, and hippopotamus, belong to 
the same extinct species that occur also fossil in the 
diluvian gravel; whence it follows that the period in 
which they inhabited these regioiis was that immediately 
preceding the formation of this gravel by that transient 
and universal inundation which has left traces of its 
ravages committed at no very distant period over the 
surface of the whole globe, and since which no im- 
portant or general physical changes appear to have af- 
fected it. ' 

** Both in the case of the English* and German ca- 
verns, the bones under consideration are never included 
in the solid rock ; they occur in cavities of limestone 
rocks of various ages and formations, but have no fiir- 

* ** M. RosenmuUer showt that the bean not only WytA and died, bat 
were also born, in liie same caveras in whicli tbeir bones have been thus 
accumuiatcd ; and the same coaclasioo follows from tJie fiusts obsenred in 
the cave in Yorkshire*'' 
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ther conDexion with the. rocks themselves, than that 
arising from the accident of their being lodged in ca- 
vities produced in tliem by causes wholly unc<m- 
nected with the animals, that api^ar for a certain 
time to have taken possession of them as their habita- 
tion*/' 



We cannot quit these monuments of former worlds 
without alluding to the incontrovertible evidence they 
present of the exercise of Almighty Power and of the 
peipetual influence of a Divine Providence. 

In the several formations composing the outer part 
of the earth down to the primitive rocks, vast accumu- 
lations exist of the fossil remains of organised beings, 
varying in each formation, ' and essentially differing 
from those beings which now exist. The discovery of 
animals peculiar to certain formations, and the general 
^gifeement with each other of the fossils of the same 
formations, haye led to the belief that these several 
formations were the consequences of suecessive changes 
effected on the earth's surface; and that their con- 
tained fossils are the preserved remains of the seve- 
ral creations which had been successively formed to 
accord with the state of the planet under its several 
changes. 

In the lower and consequently earlier formed strata, 

* The hyaraa's habit of di^^g hamaa bodiet from Uie grave, and 
dragging tham to their den, and accnninlating aroond it the bones of all 
kinds of animals, is tbns described by Bnsbeqnius, in speaking of the 
Turkish eostom of hiying great stones on their graves to gvard them from 
the iiysBnas : — 

^ HysBna regionibas iis satis frequens sepulehra saflfodit, extrahitqne ca- 
dafera portatqne ad snam spelnncam joxta qoam videri est ingentem cumu- 
lum osflium humanoram veterinariormn ct reliqaomn oame genus aaima- 
hum.'*— L^. Turc, Epist. 1. 
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the beds associated with coal, ai^ found the bitominised 
remains of unknown vegetables : and in the masses of 
inonntain limestone, &c., are immense accnmulatiobs 
of cdnoideal and terebmtalar remains, of the numerous 
species of which tribes sca«c;ely a living individnai 
can now ^he found. In these situations also exist the 
miner^Uised remains of multilocular univalYe and bi- 
valve shells^ and of others of more simple forms, pos- 
sessing such a structure as enabled the animals which 
inhabited them to rise or sink in the Water as circum- 
stances required. Many g*ettera of this tribe are here 
found in their mineralised state, as jimmonites, BeUm- 
nites, OrthoceroHtes, &c«, some of which, aS the Jm- 
manites, are spread through the succeeding Mperior 
foimations, in myriads ; but no living individual of these 
genera is known. The genus Nautilus is the only one 
whose existence, through a few species, is continued 
to the present day. 

The fossils of the succeeding superior formati^i, the 
lias, yield strong proofs of their having been the pro^ 
duction of a distinct creation. Among them is found 
the first trochiform univalve, Trochus AngKcanus; with 
nxmierous genera of bivalves^ differing essentially and 
generically from those contained in the preceding form- 
ation ; such are the different species of Osirea^ Gry^ 
pTuBa, TngtmUt, and several others. 

But the most decided proofs of these fossils being 
the remains of edotother world, and of a distinct crea- 
tion, is their containing the relics of a tribe of enor- 
mous marine animals : quadrupeds, possessing the 
blended structure of fish and lizard ; the Ichthyosaurus, 
Pksiosaurus, &c., no traces of which have been disco- 
vered in any of the preceding strata. 

The fqfrsil remains through the succeeding higher 
formations of oolite, green sand, chalk, and clay, show 
new genera both of saurian and testaceous animals; 
among the former ate ctoco^W^«>, TCLwaXsst^> %.^.\ «b^ 



335 

amimg: the latter ai^e numevous: tolchinated and tumtted 
kinds* But when we follow^ on die susfoce of the yast 
roaas of upper Olay, the traces of £luTial torrents and 
the desolation which accompanied the last grand catas* 
trophe which the planet appears to haive sustained, we 
there find the remains of another creation, the terres* 
trial quadrupeds; a new order of animals, differing 
in almost every respect from those which had preceded 
ikem, and of which not a single bone is. to be /ound 
in any of the preceding formations* 

It appears that the devastating effects accompanying 
the vast change which this planet then underwent were 
so extensive, that not only some species of quadrupeds 
were entirely removed, of some genera, such as the 
elephant, rhinoceros, and hippopotamus, of which other 
species still remain ; but that other genera> as Mastodon, 
Pakeotherium, and AnoplotheriuMy we^e completely an* 
nihilated through all their species. 

These changes in the state of fiie planet, and this 
partial destruction of quadrupeds, appears to have 
been succeeded by the creation of man, and of such 
quadrupeds and other animals as were fit inhabitants of 
the earth after its last change. But man did< not retain 
his dominion uninterrupted long. The Scriptures teach 
us, that a flood of waters was brought upon . the earth, 
which prevailed on it for an hundred and fifty days, 
and by which the whole race was nearly decayed. 
The Mosaic account of this deluge has, however, been 
doubted, £r6m the total absence of the fossil remains 
of man. But reference will show that no circumstances 
are stated in that account which will authorise the sup^ 
position, that the deluge was accompanied by such sub- 
versive violence as would bury its victims in those 
situations which would dispose to the mineralisation of 
their remains. 

The assumption of successive creations with accord- 



aat rlwmgiw in die ifarfe of the plaaet, docs sot, iadeedr 
ag^iee irilh the Mosaic accooat of the cietttimi ; atleasl» 
io its ordinajy aec^tefioii. The fiu^ however, aj^P^at 
to be as tlMy aie stated. May not the discordanoe de- 
pend on a miseonception of the Sacied Writfaq;st 
Once more, wifli sabmissl^m and defietence— 4ittiy not 
the dajs of creation be conaideied as'periods of long 
and indefinite dnration? 

Thvi system of snccessive cieations fitted to tlie 
existing or predestined state of tiie planet, appears, 
not <MiIy not to derogate firom the wisdom and power 
of the Almighty, bat to be perfecfly in agreement wifli 
the agency of Proyidmice as taught by the Divine Au- 
thor of our religion. The world is seen, in its form- 
ation and continuance, constantly under the providence 
of Ahnighty God, without whose knowledge not <me 
qiarrow faUs to the ground. 

Under these impressions, we view ike results of ttiese 
several changes and creations as manifesting the pre- 
science, the power, and tike benevolence of our great 
Creator. The general form of the earth's surface, va- 
ried by the distribution of hills and vallies, and of land 
and water; the prodigious accumulations of coal de- 
rived from the vegetables of a former creation, with the 
accompanying slates and schists ; the useful, durable, 
and often beautiful, encrinital and shelly limestones ; 
the immense formations of* chalk and flint, and the va- 
rious series of clays; all demonstrate a careful provi- 
sion for the wants of man. The several breaks and 
faults in the stratified masses, and the various inclina- 
tions of the strata, as well as the vast abruptions by 
which these several substances are brought to the hand 
of man, may be regarded as most beneficent provisions 
resulting from catastrophes too vast and tremendous 
for human intellect to comprehend. 

From these several creations it appears that beings 
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have proceeded, gradually increasing in snperio^ty, 
from testaceous animals to reptiles, marine and fresh 
water amphibia, quadrupeds, and lastly to man, who, 
in his tum^ is destined, with the earth )ie inhabits, to 
pass away, and be succeeded by a new heaven and 
a new earth. 
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PLANATION of the PLATES. 



»latt 3E.^ 

Fig- 
1. Pbytolithus Temicosns. 

a. suppressed tubercles, 
r. iougitudiiial salens. 

3. Phytolithos vermcosus. 

6. traces of leaves. 

d. inclodedy cylinflrical body. 

3. Fosnfstrobilos. 



Fig. ^ • •^ 

5. Pbytolitliuscancellatusi cortical 

surfade. ^k 

6. Phytolithusdoicellsnftsyligiieous 

soriace. .- 

*y. TransTerse section of Sipho- 

nia. 
8. in>per caitrenity of Sipbonia 



a. tubular processes passing 
from tbe internal part 
to the surface. . 

4. Pbytolithus cancellatns, epider- 
mal surface. ^ 



Websteri. 
10 c Species of ManteUia. 

12. 

13 

14. Palythoa. 



• 1 



Fossil teeth from Stonesfield 
slate. 



Pate SS. 



ly represents the general form and 
cbataeters of the gems Eebi- 
nus tad Cidaris ; the tuber- 
cles bdng perforated in the 
latter gems. 

S. Clypeaster« 

3. Oalerites. 

^' |Fibolaria. 



Fig. 

6. Clypeus. 

7. Caasidulus. 

8. Echinarachnius. 

9. Ananchytes, the upp^r surface. 
10: Scutella. 

11. Spatangu9 (Cor. Marinum). 
13. Ananchytes, the under surface. 
13. Spataogus (Ovum Marinum, 
Brissus). 



Fig. 
1. Pfamospiirites. 
^ 3. Oscana. 

3. Testacella. 

4. Patella. 

5. Fiflsurella. 

• 6. Emarginula. 
T. Concholepas. 

8. Stomatia. 

9. Ai^nauta. 



Pate 3BES. 

Fig. 

10. Carinaria. 

11. Sigaretus. 
13. Haliotis. 

13. Calyptrea. 

14. Infondibntum. 

15. Crepiduhu 

16. DentaHum. 

17. Siliquaria. 

18. Vcrmicalaria 



Fig. 

19. Serpola. 

30. Pupa.' 

31. Aspergilhmi. 
33. Conus. 

33. Cypraea. 

34. Ovnla. 

35. Bulla. 

36. Terebelhmi. 



EXPLANATION OF THE PLATES. 



1. VoWarM. 
S. Oliva. 
• d. Andlla. 

4. Volata« 

5. Mitni. 

6. Colombella. 

7. Marginella. 

8. Gwcellarias. 

9. Fasciohiia. 



Fig. 

1. Melania. 

2. Turrit^, 
d. Pyramidella. 

4. Auricula^ 

5. Achatiiia. 

6. Lyniinaa. 

7. turbo. 

8. Mooodonta. 
9- Bolimiu. 



Fiff, 

1. Nautilus. 

2. Ammonites. 

3. Nautellipsites. 

4. Ammonellipsites. 

5. Numroulites. 

6. Scaphites. 

7. Ifituites. 

8. Hamites. 

9. OrtboQeratites. 
la BacuUtes, 



1. Grypbaea. 

2. Pectea 

3. Lima. 

4. Vulsella, 
dw xttaiffcan* 

6. Avicula. 

7. Pedum. 

8. Hyalsa. 

9. Orbicula. 
10, AiMMfiA. 



matt HV. 

Fig. 

10. Ttarbinelfiii 

11. Bucdnum. 

12. Eburoa. 

13. Terebm. 

14. Dolium. 

15. Harpa. 

16. Caisis^ 

17. Nttsa. 

18. Puptinu ' 

10. PbaiianeUa. 

11. Vivipara. 

12. HeUK. 

13. fietfcimi. . 

14. Ampullaria. 

15. Natica. 

16. N^iibi. 

17. Cyclostoma. 



Fig. 

11. Belemniteso 

12. Hi|}putitttt'. 

13. Tiufflites. 

14. Fasciolites. 

15. Acaanas. 
16'. Amplexus. 

17. Coimlaria. 

18. MiHolites. 

19. Cona'n Ammonis 

Arimioieiisev 

Pate ^m- 

Ftg. 

11. I)iaiicbora. 

12. Plagiostoma. 

13. ProdAcVas. 
14> Magas. 

15. Spirifer. 

16. Mya. 

18. Hipp6^rUt9i. 

19. Uuio: 

20. CovVwfta. 



Fig. 

10, SnuiotilB* 
20. Pterocera. 
31. Rostellaria. 
2^. Mnrex. 

23. Fnstts. 

24. Pynila. 

25. Plenrotoma. 

26. Clavatnla. 

27. Ceritbinni. 



fig. 

18. Scalaria. 

10. Delphtiltita. 

20. Cirnia. 

21. pbuBoHni. 

22. Euompbalna. 
^3. Xmlnira. 

24. Trpefaaa. 

25. Hofayrhim. 



Fig, 

20. Gyrogonites. 

21. Acardo* 

22. Radiolites. 

23. 



24. Hfytikia. 

25. M94iekL 
19$, Aj»«4eiita; 

27. Olycimenai 

28. Lingnla. 

29. Ostrea. 



Fig. 

21. Crania. 

22. Petricohi. 

23. T^ffcftrtttttk. 

24. Solen. 

25. Sanf^dfaMa. 

26. Tridacda. 

27. Cardrte. 

28. PaffllUi. 

29. LiArilrfll; 
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Workit by James Varkisbok, published by Sherwood y Neely, 

and Jones, Paternoster Row, 



1. ORGANIC REMAINS OF A FORMER WORLD, 



AN 

EXAMINATION 

OF 

THE MINERALIZED REMAINS 

OF THE 

VEGETABLES AND ANIMALS 

OP fHE 
GEVBRALLY CALLED 

EXTRANEOUS FOSSILS. 



^t. 



In^ Three Quarto Volumes, price £10 10*. 
Accompanied with Plates illnstratiYe of upwards of 700 different Fossils. 



'' A work on the same sabject, eqaally elegant, comprehensive, and 
impartial, does not exist in English \ nor, as far as we know, in any other 
language. It is written in a plain, intelligible, and equal style, such as 
may, with pleasure, be perused by all classeii of readers."-— firilisik Crittc. 

« '' We have already had occasion to mention the two former volumes of 
this valuable work with considerable approbation ; and the present con- 
cluding volume does great credit to the author's assiduity to deserve the 
favourable reception which they received from the public. His intimacy 
with the subject has become greater, his acquaintance with its objects more 
extensive, and the colhiteral assistance which he has obtained from the 
works of preceding and contemporary writers more varied and important. 
During the years vdiich have elapsed since Mr. P. published his first volnmey 
the science to which it relates has been rapidly gaining interest and 
strength ; and while he deserves gratitude for having contributed to excite 
and animate- the spirit of inquiry, he merits no inferior degree of praise, 
for having availed himself of the dbcoveries which have daily nnfblded and 
kept pace with the improvements which have in consequence been made." 
— Eclectic Review. 

^* We have bestowed more attentipn upon this work than we otherwise 
should have done, because from the easy and elegant manner in which it is ** 
written, and the copious information it contains, we conceive it to be well 
adapted for the purpose of initiating persons into the most pleasing paths 
of science. The general reader will not be scjared from its perusal by the 
too frequent occurrence Qf 'scienti6c phrases, but will be igradoall^ «\d vtB^- 
pereeptiUly Jed on to the nnderstanAuAi^ o^ \ii^ vdkh^«A\\ ^ w^>^'c^.^B^^^a•eR^ 
of the most pleasing lutare to tViose 'who %fcftV fet i^\\c»a>^ivtL «aswR^^ 

aad wefl calculated to iiU the pioua mvnA viVOok \«s««i«» vs.\ NS»s*^ ^^^ 

Author of the Univene.***— Imperial Remew* 



EXPLANATION OF TBE PIATfiS. 



1. Astarte. 

3. Venericardia. 
S. Trigonia. 

4. Plicatula. 

5. Placuna. 

6. Spondyloi, 

7. Ventis. 

8. Isocardia. 

9. CraMatella. 
10. Eryciua. 



^. 



mauviLm. 

11. DOOBX. 

12. Cardinm. 
la Cytherea. 

14. Cytemu 

15. liDcina. 

16. TelHna. 

17. Area. 

18. Nocola. 

19. PecMUcalns. 

20. Cucallsea. 

Pate SX. 



21. Perna. 

22. Crenatnla. 

23. Inoceranma. 

24. Calceola. 

25. Pbolas. 

26. Balanus. 
97. CoroDola. 
28. Anatifa. 

29* TrigoDcllitea. 



1. The base of the Lily Encrinnsy 

or Encrinitea Mooiliformb* 

2. Uiiivalve shell. 

3. The base of the Cap Encrinite 

of Derbyshire, Lancashire, 
&c. 

4. Tirochite,orencrinitat vertebra. 

5. The straight Eocrinite. 

6. Entrochite, or part of an encri- 

nital spine. 

7. The base of the turban Eocri- 



Fig. 

8 BivalTe Shell. 

9. Internal part of tbe valve of a 
Species of Productos. 

10. Tabipora ASiastoroosans, p. 71. 

1 1. Astrsea in Calcedony. 

12. Frondescent Millepore. 

13. Bottle Encrinite. 

14. Stagshorn £lncriuite. 

15. Clove Eocrinite. 

16. Head of a Peotacrinite. 



•A^ 



Pate X. 



1. Dndley Fossil, or Trilobite. 

2. Onlscos Pnegustator. 

3. Part of a Jaw from the Stones- 

field slate. 

4. Stylina^ simple. 

5. Stylina, compoand. 

6. Portion of an Echinus. 

7. Pentamenis. 



8. Ordbary Fossil Tooth of the 

Elephant. 

9. Fossil Tooth of the Elephant, 

the plates winding. 
10. Fossil Tooth of the Elegant, 
the plates of extraordinary 



FINIS. 



f Mtfci«^fc^ha 



JaWes Comptf»t\, trl3W.f!t^K:^c«a^^^v^^\»«*wsw* 
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US ASAPHUS.— B. 



js. — Briinnich. — Brongn, 

se snbrotundato, postice emar- 
> ezterno in mucronem pro- 
ezsertis conicis, truncatis, die- 
bis; poBtabdomine in candam 
1 acutam extenso. 



ten the abdomen and caudal 
f this species. The original 
I cast was made is in the Fhi- 



um. 



2. GENUS ASAPHUS.- 



A. Lati CO STATUS. — Grci 



Cauda rotundata, pars ad marginem v 
cea ; cute coriacea, tuberculis minimis ; < 
convexis et Taldedistinctis. 

We have seen the abdomen and tail or 
Asaph. It is said to have been found near tl 
the Mammoth in New York. 

Original in the Philadelphia Museum. 






:URA.— Green. 



Ti. — Green. 

to punctato; ab- 
)rdecim articulis 
lobatis ; cauda 
imbolato convexo 
»culis oblique de- 



: see — 

William Hyde. 
i. Nat. Sciences. 
Museum. 



AlLYMENE.— B. 



lALMA. — Brongn. 

Of caudaque pos- 
; oculis magnis, 



sde — 

Moseuro. 

^illiam Hyde. 

Pierce, 

. R. Peale. 

1. Nat. Sciences. 



4. GENUS CALYMENE.—B. 



C. BuFo. — Green. 



Clypeo rotundato, convexo, 
punctato; abdominis articulis 
sexdecim ; cauda attenuata ; 
corportfiplano. 

Original in my Cabinet. 



7. GENUS CALYMENE.—B. 



C. Callicephala. — Green. 



Clypeo antice attenuate, figu- 
ra liliiformi in fronte dcpicta ; 
oculis minimis; abdomine qua- 
tuordecim articulis ; cauda in- 
flexa ; corpore piano. 

Originals in the — 
Philadelphia Museum. 
Cabinet Acad. Nat. Soiencas. 



5. GENUS CALYM 



C. Blumxnbachii.- 



Clypeo rotundatOy 
sex distinctis in fronte 
genis eminentissimis 
tuberculato. 

For originals see— 
Philadelphia Museu 
Cabinetof T. A.C< 
Cabinet of J. P. Wc 
&c. &o. 



8. GENUS CALYM 



C. MicRops. — C 



Clypeo antice sub 
oculis minimis in late 
tis; abdominis articul 
18 ; corpore depresso. 

Fossil in the Philad< 
seom. 



